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Att, T'j-yi/SSfca^rajy-^s^si, 20 

R 1 % R 2 fe £ R 3 « x S^tJtUtT, * It x nnyy, - fn, ~> 7 / x C , - C 

6 - 7 71/ * 71/ , fcKP + i'SfeSC , - C 6 - 7;l/3 + ~> ( M IB fc fe t/"> T , C , - C 6 - 

7 )V * 71/ fe <}; tf C , - C 6 - 7;l/3*->tt. M K * nnyy, t Fn*->feitfC , - C 
4 - 7;l/3*f*6)S5Sfr6UR«n5 lfr&3ffl<DI^-3:fcfcl;g**«-eiB»£nT 

R 4 , 1- U 7 71/ * a ^ f- ;1/ * 71/ * ;l/ , C , - C 6 - 7 71/ * 71/ A 71/ # - 71/ , C , - C 6 

- 7 71/ n + i/ jti A, # n ;1/ % C , - C 6 - 7 71/ -Jr / * -> * A> & - )\> v t Ka + ->A;l/#r;l/ 
x 75/*;!/*-*, ty-SftliJ'-Ci - C 4 - 7 ;b + ;1> 7 5 / * 7b # - ;b x C 6 - 
C , o - T y - 71/ 7 5 / -to /I/ # ^ 71/ , 'NfnZ'J-****-*, 
'\to->? i J)1'A)1'#-;K r a 7 y — ;1/ , ^ r a 5/ £ y 7b $ ~> 7 7 ( 15 IB £ & v 30 
T , C , - C, C, - C 6 - 7 ;V n + 2/ * ;l/ # - ;V > 

tf v 7 - C , - C 4 - 7 71/ * * 7 5 / * ;l/ # ^ 71/ tt % C 3 - C 8 - $/ * a 7 )V * 71/ x tKa 
* 2/ x C , - C 4 - 7 71/ rj * S" , C, - C 4 -7;l'3 + ->*;l/^-;K tFntf*** 
- ;i/ , 75/A*#-;K €■ / - fe <fc a* ~>* - c , - c 4 -7;i/*;i'7$;A;i'^-;K c 
, - c 4 - 7;H;l/A;U-/l'7$/, ( c , - C 4 - 7 71/ * 71/ * fl * - 71/ ) - C , - C 

4 -7^ + ^75/, f7/, 7 5/, €y-fe<ttf->*-C , - C 4 -7^*;l/75;, 
'n f n 7 y - 71/ , *\ r a 3/ £ y ;l/ £ tf h y - ( C , - C 6 - 7 ;!/ ^ ;1/ ) - S/ y 71/ sip ?> fiE 
SPfrSM&x* 1 *» ?> 3 ®(Om-£ fctig&SST-M fcS&<* ttT <t < x f LT, 
M IB fc fe <^ T , 'n r a 7 V - 71/ ii )\> # — 71/ , ^fni/^J Aiii^f - <\ f n 7 y - 71/ 

fe <fc a* *\ r n 3/ * 'J 71/ fi x M K C , - C 4 -7;H;K*i^?nTU^) 40 
r 5 ti , Ao^y, tHD + y, c, - c 6 - 7;i'3 + >> > 0,-0,-7**; + ^, 
c, - c 6 -7;i/ + ;u^^-> 7^/, */-fe<fctf^-c, - c 6 - 7;^;i/75/« 7 
y - 71/ 7 5 / x fc. Fn + yii;l'**-;K C , - C 6 - 7 71/ n * ~> * ;i * - 71/ fe J: t>*« - 0 

- C , - C 4 - 7)l*)l-0-C , - C 4 -7 7l/ + 7l/fr5>j£&f¥fr&SfR£n£lfre>3 

5 > 

R 5 «, 7?y%«u 

R 6 (i, ?J< Mi , C, - C 6 - 7* + ;k * ;!/ 5 ;U , 7 5 / * * n >i , t / - $ fc (i - 
C , - C 4 - 7 ;1/ * )V 7 5 / * ;1/ * - ;V , C 3 - C 8 - if a 7 )V + ;1/ * ;l/ $ r. ;b , C, 

- C 6 - 7 7b * 7b * 7b # - 71/ x C, - C 6 - 7 71/ n + * 71/ # ^ 71/ x N - ( C , - C A - 50 



7;l/*/l'7.;l/*-;l') - 7 5 7 A N- (C, - C 4 -7;V*;I/X;]/*-;P) - 

N - ( C , - C 4 -7 ;!/*/!/) - 7 5 7 'NfDT'J-*, ^rD->^J;K 

a f n 7 'J - * * ^ # - * S ft (i 'N f D -> ^ij ;!/ A ;!/ # x ^ ( fij IB tc 43 l> T , C , - C 6 

- 7 ;b * ;i/ , tZ-feitfJ'-C, - c 4 -7;i/*;b7?y*;i/#-;l/, c, - c 6 - 7 
;b + ;P * ;l/ # ;l/ , c , - C 6 - 7 /I/ a * $/ * ;!/ # - A> , / Nfn7 l J-;VfeJ;0' / Nf n-> 

* y /Wi, 7 U ->K AfDT!) -/V, fc Fn*~>, C , - C 4 -7/1/3*$/, Fa* 
~> * ;l/ # - ;i/ , c , - C 6 - 7;l/3*->A;Wt;-;K 75/A;i'#-;K tZ-feiO'^ 

- C , - C 4 -7;P*A7 5/A;l/!]?^;K 757, itf^-C , - C 4 -7)1 

* ;l/ 7 5 7 , c, - C 4 -7;l/+;l/A;i/#;;l/7$y, F'J - (C, - C, 

->> U ;t/, ty-teitf^-C, - c 4 - 7;i/*;P7 5 7 - c , - C 4 -7;l/* 10 

;l/7;yA;i/#-*, C , - c 4 - 7 ;i/ 3 * s/ - c , - C 4 - 7 ;l/ * ;P 7 5 7 A ;b * - ;V 

ti^) * * jk ' 

3: ft a , 
R 6 « , S : 
lit 2 ] 
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r 6 A a, 7j< m 43 j: t>* c , - c 6 -7* + ;i-*^§s*^iffijn, 

f IT, 

nti, 1 $ ft tt 2 ©ll!^gt) L, 

R 7 fix Anyy, - ho, ->7/, C , - C 6 - 7 ;l * ;b , tHn + ->$ftttC, - C 
6 7 ;i/ 3 * (SijfsicfevT, c, - c 6 - 7 ;v * ;i/ 43 <t o* c , - c 6 - 7 >i> 3 * *✓ a , 

IE, Moyy, t Hn + i/feilfC , -C 4 -7fr^*l'frZ>$L%mipt>MVl1<nZ>\ 
fr63fl<0P-SJ£ttS45lTflljlShTfeJ:^) 

tit, 30 
Y 1 , Y 2 , Y 3 , Y 4 43 <fc Y 5 a , 5 Wc i£ £ L T , CHSfettNtiU UT', 
colli, 0, l Sfttt 2«©aiRR?*^tr] Oft^ftfeJjtf^Ott^ 7k»«»feJ:tf/ 

2 ] 

A a , f'J-^ltftiiAf D7'J-;H*aL, 
R 1 „ R 2 43 «fc D* R 3 « , SvtttiE Lt, 7K H , ad^V, - Fa, ->7A C , - C 

6 -7;l/*;K tHD*j/jiftttC, - C 6 -7/1/3*$/ ( MI2 K 43 </> T „ C , - C , - 

7 ;!/ * ;1/ 43 «fc tf C , - C 6 - 7 ;!/ 3 * > tt , SIC /n a y y , t F a * -> 43 «fc If C , - C 
4 -7;l/3*$/fr&j£58fj&»&a«<*ft.5 l*»53ffl©ra-SfcttS*SST?B««nT 
feiV^) 40 

r 4 s, c , - c 6 - 7 ;i/ * /V * ;i/ # - ;i/ , c, - c 6 - 7 ;i/ 3 * -> A ;i/ # - /i/ > c , - 

C 6 - 7 ;!/ y 7 * 5/ * * # - )]y , k K p * s/ * ;V * - ;b % 7Sy*]^^;K * 7 - * ft 
a s? - C , - C 4 -7;b + ;l/7 5y*;Kt^;l/, C 6 - C , „ - 7 y - ;l/ 7 5 7 * ;1/ # - 
;l/ , D7'J-;l'7j;l/#-;k /\ r a i/ £ y ;i/ A ;l/ * — ;b , / \fa7'J-;l', '\tp-> 
? y ;l/SfcttS/7 7 (mll2(c43^T, C , - C 6 - 7 ;!/ * ;l/ * ;t/ # - ;l/ > C , - C 6 -7 
;l/ a * -> * ;b $ ^ ;l/ , * 7 - 43 «fc tf 5? - C , - C 4 - 7 ;l/ * ;l/ 7 5 7 * ;b # - /!/ a , C 3 
- C 8 -•>^n7;l'*;K tFn*->, C, - C 4 - 7 ;l/ 3 * -> , C, - C 4 - 7 /I/ 3 * 
$/#/!/*;- ;l/ , tFn + S/ii**-*, 7 = /*A*-;K * 7 - 43 <fc O* V - C , - C 4 
-7* + ^7;/A;H;-;k C , - C 4 -7;l/*;l/A;H-^7^, 7 5 7, * J - 
43 «k tf ->* - C , - C 4 - 7 ;l/ * ;I/ 7 = 7 , 'vfnr'J-A, ^ r- n i/ * y ;b 43 <k O* h U - 50 



(C, - c 6 -7 ***) -->y*fr&jS3S*»5SIiRSft*i*»&3«©B-i:fctig 

R 5 li, AD^y, tFn + j/, C, - C e -7*a*f, C, - C 8 -7**-y*f, 
C , - C 6 - 7;l/*;l/f 75/, tZ-feilff-C, - C e - 7***73/, 7 
'J-*7 5/ , tHD*J/AH-/b, C , - C 6 -7*3*J"**#-**J:tflS-0 

- C , - C 4 - 7***-0-C, - C 4 -7***fr&J«* ft* 1 6 3 
flHDH-*ftltaft*I-?l«JftTt i^C | - C 4 -7 *****•*■*», 

$ fc , 

R 5 t± , 7 5 / % * L , 

R 6 tt, #SR, C, - C 6 -7***, **5*, 73/A**-*> ty-SfcttS?- 10 
C, - C, -7***7 5/fA*#-;K C 3 - C 8 - 5/ * D 7 * * * A * * ^ * , C, 

- C 6 - 7 ******-* , C , - C 6 - 7 * n * -> * * * - * ,. N - ( C , - C 4 - 
7 * * * X * * - * ) -7S/A;Wf^/K N — (C, - C 4 - 7 * * * X * * - * ) - 
N - (C, - C f - 7 * * *) -757A;l/#-;K ^fn7'J-*, 'Nfnf 
^fo 7 U - ***#-*Sft ii^f n->^ ;1/A*t*-* ( ffi IB K: 35 V T , C, -C 6 

- 7 * * * , * / - *5 J: If - C , - C 4 -7***75/***^*, C, - C 6 - 7 
A/ * * * * * - * , C, - C 6 - 7 * rj * ~> ij * * - * , ATD7 l J-;^itf'\TD-> 

* 'J * tt , 7U-/K ^ f D 7 'J — * , tFD + ->, C , - C 4 - 7 * 3 * 5/ , tFa* 
5/ f) * * r. * „ C , - C 6 - 7*3*>>A*#-* ( 7 = y*)W-iK * / - * * If 

- C , - C 4 -7***75;A;l/#-;K 75/, * / - *3 <fc tf 5> - C , - C 4 - 7 * 20 
+ /1/75/, C, - C 4 -7***4**^*75;, h !> - (C, - C 6 - 7 * * * ) 

- f 'J * , 7 / , ^/-feilf^-C, - C 4 -7***73/-C , - C 4 -7** 

* 7 5 / * * * - * , C , - C 4 -7*3*->-C, - C 4 -7***75/***-* 

S tc It , 
R 6 it , 5* : 
[{k 3 ] 
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(5£4>, 

R 6 A it , 7k IS 43 <fc tf C , - C 6 -7***A>5I5Sf^&ISI!?n, 
* LT, 

ntt, 1 S: fc ti 2 Qgffc£3i-f ) L, 

R 7 fi , n a f y , -ha, 7 / , C , - C 6 - 7 * * * , t Fa*i/$ftttC , - C 
6 7 * 3 * -> ( bu 12 £ 33 T , C; - C 6 - 7***fc<ttfC , - C 6 - 7 * n * ~> (i , 40 
MfC, /> n y > , t K n * ~> 43 J: tf C , - C 4 - 7*3*5/fr6j£5S*>6IJR«h5 1 
fr6 3jBOH-SfeBa48lTli(?nTfeJ:^) £ « U , 
*■ LT, 

Y 1 , Y 2 , Y 3 , Y 4 43 J: tf Y 5 , L T, CHIfcliN^SL, C C T*, 

colli, 0, lSfcttZfflcSKK^fcStr, W#*iE«©-Ka£(l)©{fc£»o 
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Afi, 7x^*, t7**$ fctt If 'J $7*«S t, 
R 1 , R 2 43 <fc tf R 3 S^KSfei UT, 7j<jg, 7**n, *on, 7d*, - hn, 
*>7/, /^*, x**, hi;7**n^**SftBFiJ7**P^h*5'«ai, 
R 4 tt , C , - C 6 - 7 ****** ^ * , C , - C 6 - 7 * n *->*** r. * , t Fd 50 



* i/ ij )V # - )V , 7?/A;V«-^K t/-c, - c 4 - 7 ;P * )V 7 5 y * ;i/ # - ;i/ £ ft 
ii->7y ( Su 12 1 £ ^ T , c , - C 6 - 7 ;l/ * ;i/ * ;b # - ;v , c , - c 6 - 7 ;b ^ * -> A 
;1/ si? - )l x SitftZ-C, - C 4 - 7;V+/l/75;*/l/Ji-;x;Hi, C 3 - C „ - 2/ * u 
7 ;l/ * ;!/ > b Fd + v', C , - C 4 - 7 ;!/ 3 * , C , - C 4 -7*3*^***-*, 
757, ty-Sfctt^- C , - C 4 -7;l/*;l/7 5 y > *\r a 7 V «k tf a 

R 5 » , y f- ;l/ * fc fi x f- )i * * L % 

r 6 tt % 7j<^> c, - c 6 -7;i/*;K t/-$fc(i-;-c, -c 4 -7;v*;i/7$/A 

;l/ # - ;l/ , c , - C 6 - 7 ;b * ;l/ f> )l # - ;P , c , - C 6 - 7 ;b n * ~> * rt> # - ;l/ £ fct 10 

a */ Z y (MEKfcvT, C , - C 6 - 7 ;b * frls <fc a* C , - C 6 - 7 

;1/ a * -> ij )V # ^ ;l/ tt % 'Nf n7'J-Jk t Fd + ->, C , - C 4 - 7 ;!/ n * -> , K u 
4- -> A ;V # - ;K C, - C 6 -7^n + ->A;i/t:-;k 7 5 y £;i/#-;K ty-fcitf 
i/* - C , - C 4 - 7 ;l/ * ;l/ 7 5 y ;l/ * ^ ;l/ , ->7/, 75A ty-fc itf->' - C , - 
C 4 -7;l/*;l/7 5 y ft e>fiE£3¥*> £>8JR<*na i*^3lOi-$f:ttlSSSfi« 

S fc tt . 

R 6 ti> 5£ : 
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*fci± 

R 6 A it, *5R*«fc C , - C 4 - 7;l/*;l/^6ja«S^6SK«n, 
f LT, 

r 7 « , MDyy, r.hD x -> 7 y , h'J7**a^f;K h'J7;^o^ + i/, y f- 

/HfcSi^^^SU 30 

-tts ( i ) 
4 ] 

A it . 7 x — ;U f (i t! y ->')H^SL> 

R 2 f J , 7>P*a s ? o d , 7 a ^ , ^hD$fcSi'7/^SL, 

R 4 , 2/ 7 y % C , - C 4 - 7 ;l/ * ;l/ A ;P # - )l £ C , - C 4 - 7 ^ n * -> * )V # 

- ;l/ ( lu 12 £ & V T , C , - C 4 - 7 rt/ n * i/ ts jl # - ft> It , tFo*->, C , - C 4 - 

7 ;l/ n + , C, - C 4 - 7 ^ n + A ;l/ # - ;l/ > t y - *5 J; tf ->* - C , - C 4 - 7 ;b * 40 

R 5 « s y f - ;!/ * ^ L > 

R 6 ttv 7km. C, - C 4 - 7 ;b * ;!/ , ^Er / - * i? - C , - C 4 -7;l/ + ;b7?y* 
C, - C 4 - 7 fc ti C , - C 4 - 7;l/3*i/A;l/^z;l/ ( 

iiStfe^t, C , - C 4 - 7;l/*rt'*<fctfC, - C 4 - 7 ;l/ a * > A rt/ # - fi » 'Nf 
n/'J-JW CFn + i/, C , - C 4 - 7 ;b 3 * S' , t Fn + ->A;H;;K 7 = /A* 
* - ;b » t/-feJ;t;->*-C| - C 4 -7;l/**75/A;M-;k 7 5 J , t y - is <fc 
tf^-C, - C 4 -7;l/ + ;l/7 5/ fre,^5ifr6IiR$n5lflI2titt» < !;^) * 

50 
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fit, 

y 1 „ y 2 x y 3 . y 4 t>* y 5 ^n^n, cH^it, 2^ftii3ia 

«cO-|S^ ( I ) (Dit&Vo, 
5 ] 

Atf7x-;l/*fttteu^;l/T**» l ~ 4 ©'>ft < T fc-otcfB«c<D-fi§:£ ( 

I ) (DitSVUo 

imxm 6 ] 

R 1 M$3 1 ~ 5 Oft < T fe-OK.iB«©-»S ( I ) Oit^i*. 

7 ] 

R 2 ~>7/ T*&3, W5l<3Sl~6©'>ft<Tfe-Oti:i2U©-iS^ (I) <D 

R 3 TkSiT'fe 3, W*3Hl~7©^ft<Tt-ofcfB*0-)RS (I) <D{b#^ D 
9 ] 

R 4 tfBrati OK + I»Sti5C , - C 4 - 7 ;1/ 3 * 3/ * * - )l T* & £ 
, * ft « , R 4 C , - C 4 - 7 ;1/ * to ft # A/ T & Z > H#gil~8<D^ft<Tfc- 

oiciB«o-iaiC (i) ©fc^tio 

[M$g 10] 

R 5 M#El~9<0'>ft<Tt>-OfcfE«©--|R5J: (I) ©ft^to. 
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R 7 feilfY 1 ?> Y 5 3fciRtl«*St8) ©ft 

Bri£J;Oa^T-»S (I B) ©ft£tl*-M (V) : 
R 6 * — X ( V ) . 

R 6 *(ilf5Rai~13lC^-rR 6 ©lf«^#-r§^, ft«L***t*l4l\ fit 

fna fc fiio#ftTT*sis?t5 c tict^, si*si~i 3 izfemz nz-f&& (i) 
sfttt (i a) , fnf n©<k^io^«sa„ 
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5 Ei©I^t„ 
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S o 
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aiaij*HJS-r5fc«>o»*«i~i3»c^s«ns-»s ( i ) *fctt ( i a) ©ft£ 

1 9 ] 
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*S l 9 fSf<©tefflo 
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[ft 1 0] 




A % R 1 j&» 6 R 5 , 



[000 1 ] 

S> Jfcttaffi«S, Atti&jBMfc«fctf<&*£<0»J8 (development) 3 tc $><D 

[ 0 0 0 2 ] 

©SrCp^x^X*--!: (HNE) fcLTti?{inT^5t h & i«l 7 X * - -if (H L E 10 
. EC 3 . 4 . 2 1. 37) tt, y'j3f;Hb«ftftiaitt<5-fe'J>^of7--eT 

9 , th£J£&fiM (PMN) 07X-/HgfllC^12nT^5. H N E « , 
ftSftfc P MNfr5J&fcffl£ft, tittfe«ktf1SttlftSl5ell<0#iHfc:H»iift*feoTRI#b 
T*fc. HNE (i, X7Xf yijiO'nv-yv^t&ESliO^ h 'J 7^716 (matr 
ix proteins) (degrading) ai'T'f, HT, fi^a»T?<DC HftJSB 

{Cjtox T, H N E > I L - 8 m&=?nM<D7 y fWls-i/ a > (upregulat ion) , J? 
Bfl^JjE, & AS $ (mucus gland hyperplasia) *5 <t t>*)tt?&jl#i& (mucus hypersecr 

etion) *StTl£«||(j!>3ft£ftffl£*J bT^S. * ^ « » * ft > fcfcfctf, &tt<D>MS 
&©&KrtT?, $.rcli.fo*£(D&l8.<D?$, a^-y >«3fi*4P*»»Ls C tile # o T „ 

[ 0 0 0 3 ] 

R*g&££$ (ARDS) , *jSK £oT3ltig£2tt&«B£^trBn5§(B, ffttfflStt 
it«S(COPD) *J;tf«Jfitt8*iffitffr3:ft3. i>Ilfili^l^Of^^ H N E (i , .% 

<DfcVi<DBl$. (development of heart f a i 1 ure) <D Pal fc 33 C 3 U €• x >J > ^* (fltjggfl:) 
ji g (7 n -fe 7. ) (remodelling processes) §8 -5 LT^5, HNEIi, $ fc , #^S£<£> 

feBIWCM^Ltf ft. 30 
[ 0 0 0 4 ] 

LfctfoT, HLEjgtt©Y>tlf^-a, £<©jfcffi14£SL H 14 Bl S tt J» £ H 
[R. A. Stockley,»tpi*£ ^Dr7-b77 > ^ 7* a r 7 - -tr ^ £ « ( N e 
utrophils and protease/antiprotease imba 
lance), Am. J. Respir. Crit. Care 16 0 , S 4 9 - S 5 2 

(1999) ] <ofemicm&m\z.^ mx* h >o o « . hl Eisfio^yte^-ii, $ fc, 

illf 'L>@5jffi&gf (acute myocardial syndrome), >F £ £ $ >k ffi , tt 4>S5 @S J: S IS 
(CABG) [C. P. T i e f enba che r et a 1 . , 

^SltS (Inhibition of elastase improves my 40 
ocardial function after repetitive ischa 
emia and myocardial infarction in the ra 
t heart), Eur. J. Physiol. 4 3 3 , S563-S570 ( 
1997);Dinerman et a 1 . , 7$£HE&1£* J: fttt&ff AS £ « 
S$?tp3cXvX£ — -trStUJCDiiin (Increased neutrophil ela 
stase release in unstable angina pectori 
s and acute myocardial infarction), J. A 
m. Coll. Cardiol. 1 5 , 1559-1563 (1990)], >b^f-£<D 
Bf$.<Dfem [S . J. Ci lbert et a 1 . , ^ttSlififitfeysyDV h 
■J y * X **n:/n7 L ^^-#-9:&«fctf#*#X7X*--e©8E0Jain (I n c r 50 



eased expression of promatrix metallopro 
teinase — 9 and neutrophil elastase in can 
ine dilated cardiomyopathy), Cardiov.Res 
. 3 4 , S377-S383 (1997)] *3 X tf 7 f a - L Wit&Vfem [D o 1 1 e 
ry et a 1 . , t h 7 r o - hWit&'f y - if f cDSf^^x^ 7. * - -tf (N e u t 
rophil elastase in human atherosclerotic 



plaque), Circulation 1 0 7 , 2829-2836 (200 



5-lh + ->/!i;l/*'-;l/-l-7i-*-6-^^-4- (3--^D7i-*) - 
3, 4-i/tKat!'J5> J y-2 (1H) - * > , J. Heterocyc 1 i c C 
hem. 3 8 . 1 0 5 1 ( 2 0 0 1 ) £ t ft T ^ 5 „ COfls^toOSiggtefcOt^T 

[ 0 0 0 6 ] 

-»a£ ( I ) : 



R 1 , R 2 43J: tf R 3 J4, I^CHfilT, 7j<*. ADfy, ^Fa v ->77 > C , - C 

6 - 7 ;b * Jl , t. F d + -> I ft (i C , - C 6 - 7;l/3^-> ( M IE £ 43 v> T , C , - C 6 - 

7 ;1/ * ;!/ 43 i tf C , - C 6 - 7 ;!/ 3 * ->« s IK, An^y, t K a * & <t C , - C 
4 - 7;l/3*S/*>6/S58j!j>6SlR«ftS 1 frS 3 lOP-Sftlll^SST'IftSftT 

R 4 (i, hy7;l/^-n^f;l/A;l/t:-;K C , - C 6 - 7 ;b * ;1/ * )l * ;l/ , C,-C 6 
-7;l/3* ~>#;l/#-;K C, - C 6 -Tib* J * z/ ii }]/ # — j\s (C,-C 6 -alkenoxycarbon 
yl), tHB + f 7 5 /*>H?->K * / - $ ft (J - C , - C 4 - 7 

/l/TS/A./W-;!/, C 6 - C , o - 7!)-;b75/' A;H-;K 7 i J-/l/A;l'*-;K 
'n f - n 7 U - ;b * ;l/ # — )V s '\TD->^J;l/*;l/t;-/K 'sfo?!)-^, / \ro-7^'J 
/^ftli->77 ( M 12 t 43 V> T % C , - C 6 - 7 )V * ;b * ;!/ * - ;l/ „ C , - C 6 - 7 ;1/ 3 
* 3/ * ^ * r. ;1/ , t y - 43 «fc tf - C , - C 4 -7;l'*;l'7?/iJ/l'*'-JWi 1 c 3 - c 
j-v-^a?;^;!/, tKD*-> > C, - C 4 -7*3*f, C, - C 4 - 7;l/3 + ->A 
;l> # - ;b , t K n * * ;l/ - ji , 75/*;l'#-;K * 7 - 43 <fc tf ->* - C , - C 4 - 7 
i\> * ;l/ 7 5 / * ;b # r. ;l/ % c , - C 4 -7;l/ + ;i'A;l/^-;i'7$7 > ( C , - C 4 - 7 ;l> 
3- ;b * ;l/ * - ;b ) - C , - C 4 -7;l/*;l/7;7, ->77, 7 5/, */-43<fctf->*-C 
, - C 4 -7;1/*;V75 7, '\fn7!)-;l' < x n £ D ^ 43 J; tf h- D - (C, - C 6 
-7/1/ + ;!/) -->y;Ua»6j«S8fr&a!iRSftS 1 3lCR-SftliS&5lt*IK 



[ 0 0 0 5 ] 




(I), 



M$£4aTfc£<, ^tt, bu 12 £ 43 T , ^fnT'J-****-*, AfD->^J;l/ 
'\fD7 l J-)«W'\TD>'^J;Wi 1 MtcC, - C 4 - 7 ;l/ * il V mm 

R 5 & , m d y y , tFD + ->, C, - C 6 -7;l/3*->, c, - c 6 -7/h; + ->, 
C, - C 6 -7;l/*;l/f-*» 75/, t;-feJ;0'i/ - -C| - C 6 - 7 ;!/ * )V 7 = y , 7 
U-*73/, tFD + f**^;*, C, - C 6 - 7 ;V n * -> * yl/ # - ;l/ 43 J: tig - 0 
-C, - C 4 -7;H;l/-0-C, - C 4 - 7;I/*;l/j^5iSS»^6aiR*nsi*»63 
«©ra-*fcttSft*» - PiB»*nT«>J:ir'»C I - C 4 -7 /l^frttmtfr. 
f: ft «; , 

R 5 (i, 73/^«L, 10 
R 6 tt , 7j< % , c , - C 6 - 7 ;l/ * ;l/ , *;b3;K 7$/A;i/t^;K t/-SftBf- 
C, - C 4 - 7A*A75/A**-A, C 3 - C 8 - D7il'**Ail'#-^K C , 
-C 6 -7;H;VA;I/*-;k c , - C 6 - 7 ;!/ n * A ;l/ # - ;l> , n - ( C , - C 4 - 
7;l/ + ;l/7;l/*^;l/) -75;ii**^;K N - ( C , - C 4 - 7 * )l 7. ;l/ * - >l ) - 
N - ( C , - C 4 - 7 -75/A -\ x □ 7 'J - ;b , 'Nf n->^U;K 

'v f o 7 'J - * ;V # - ;1/ f ft tt 'N f n i/ ^ ij ;l/ A ;l/ 1* - ;V ( S5 IB tc 45 ^ T , C , - C 6 

- 7 )i * )]/ , ty-fciU*'^ - C , - C 4 - 7;l/ + ;l/7 5/ A;i/«-;K C, - C 6 - 7 
;1/ * ;l/ A ;1/ # ^ ;b , C , - C 6 - 7;l'3*->A;Vt;_;K *\ r o 7 y - )V 43 <fc tf *\ 7 a ~> 
£ y /Mi , 7 y - ;l/ , ^td/'J-^K tFat->, C , - C 4 - 7;i/3 + ->, tFo* 

$/ A ;1/ # — ;1/ x C , - C 6 - 7;l'3 + ->A;l/#r;l, 75/A;H-;K ^ y - 43 <£ t>* 20 
-C, - C 4 -7*^;1/7;;A;h;-;K 75/, ^/-^.ttf^-C, - C 4 - 7 ;V 
* A/ 7 5 / , C , - C 4 - 7 >!/ * ;1/ * ;l/ # - )V 7 5 / , h 'J - ( C , - C 6 - 7 ;!/ 3- ^ ) 

- i/'J /I/ , -> 7 y , N — (^y-43«ttf'>*-C, - C 4 -7;V*/P75/-C, - c 4 - 
7 ;P * ;l> ) -73;*;H-;K N - ( C , - C 4 - 7 ;l> n * ~> - C , - C 4 - 7 ;i/ * ;l/ 
) -7 5y*;l'#-;l/fiJ:ff^nyi'iP5)S5Bi>61RtftS 1 5> 3 #1 © H - £ ft « 

s ft a , 

R 6 tt , S : 
[ ft 2 ] 

O 30 



"^n 



R 6 A «, * jR* «t tf C , - C 6 - 7;l/*;l/fr5jSS8fr5aJR£tu 
* IT, 

n«, 1 S ft 14 2 <Dttft*m. L, 

R 7 « , nuiry, - h a , 1/7 y , C , - C 6 - 7 ;b 3- )\> , tFa + j/SftttC, - C 

6 7;Va*~> ( t5 IB K 43 ^ T , C , - C 6 - 7 /I/ * )V 43 J; tf C , - C 6 - 7 /l> 3 * it , 40 

MIC AD^y, fcKa*$/*j£tfc, - C 4 -7*3^->fr^§SA^IK?ti5 l 

fr£3ffl©ra-3;ft{ig&3gT ; -B$$nTt>J:^) * * L , 

fit, 

Y 1 , Y 2 , Y 3 , Y 4 43 <fc Y 5 f±, 5 Wcffifi LT, CHJfcttN^iL, CCT', 

c©s«, o, i $ ft a 2 i@<DgiHiSji? ©fb^ftcit5„ 

[ 0 0 0 7 ] 
[ 0 0 0 8 ] 



[ 0 0 0 9 ] 

^RTffi^a&S^Sttttl?**, (I) OESStofcWSSnsSttiHIBSnft^tf, 

;t7>t-!>i»Ja©«fc3%E3»7>t-^AJ6, W $ ig , "O-tfyx $ff 
I^Sl (dicarbonatesK — (disulphatesX (ditartrates) 

x !fc!>K&> ^z\t% (bromidesK 0cg?i&s i&it%S (chlorides), ^X>^^ N — 
, 7v-;l/8l, '\*->;H/!/;l/->yfS (hexyl reso 10 

rcinates). ^ <fc 7k |g ^ ( K D 7 a = F : hydrobromides) . tKP*->t7 
F 7 - h (hydroxynaphthoates) \ 3 *) (iodides) , ^ Vf^i- h (isothionate 
s) , ?Ll?lg> 7 U>J»ffi, vWVBUfi, vyrrt/Kffi, *'>;Hlfi, 

(methylbromides)v ^^-F7 - h (methyln i tratesh ^X/^T- 
h (methylsulphates), ffiSfi* *ls4y&i&, fa^RttU A^Ff 

MIS, r»»iS. sKU n«ifl, ;l/ ;l/ it Jfi , Xf7'J>KS, 

tt. 3^^»ttv rS5^^, h /<H>7ylt, <fc tf EH § to ^ £ ft 5 

[00 1 0 ] 

<£ 5 &*fb -at)07j< t <Dik¥M ft toSJSScf&J (stoichiometric compositions) - ? fc i> <, 
[001 1 ] 

o 

[0012] 

# % BJ§ « x #5S9Hb^«Sfc.fctf*©ffl4 <D^<D^tl^n <D.X ^ > ^ * V - $ fcfc 5> 7 X 
rU#v-&£tflc^©M£^£^*5tt3;7c«^7X7U:*v-?g£^ (diastereomer 
ic mixtures)© if ^ 5 fe^tr., IK, * & tft IZ X tl fcf > ± 12 t $ 7c <b £ K O * T* "I hE tt 

ICi^^SlCj;^!, ^ILTfftfnoifiitttSCtiiTtS. 5 -fe 5 ft « , *v 30 
[00 1 3 ] 

*RWPtt, JSU Jfi SB ^ * v» E 0 . B«S«B:> -fiE3tOilllc*tt5 : 
[0014] 

7jk±iL« * - 8 to fc tt » lfrfieflST?, jfSKtt, lfr^fflt-coKJRS?* 
^i-5«a$fctt»««<DK<kzk^s*si-. 09 « $ij is * n * ^ t>\ mtLTit. *?)i< 

, xf;K n-7"D^K -f V 7 d M ;!/ , n-7f;K -fV7f;k s e c - 7 ^ ;b , t 
er t-7 , f;K ^ y f- Jl , -<y^>f;K *\ * ;l/ s ^V\+->Jl/tf§Jn5. IrICc: 
t fit % 7 ;l/ n 4=- -> % 7 ;1/ 3- ;b 7 5 / , 7 ;l/ n * ~> A ;l/ # - /I/ J; tf 7 ;b n * ~> A ;i/ # x 40 

[0015] 

7 )± 3 3- 3/ , 0ISEto»cjaoif8:l,<«, xh + ->, n - 7" n * * S/ , 4 V 

/a# + ->, t e r t-7h*~>, n-^>h*S/fe<J;a*n-^+y + >'**-ro 
[00 1 6 ] 

7 )]/ ^ IV it ))/ $ =■ )V tt , - S§ to £ tt , e#^SSPtilc*;l/#r.;l/effiS*wr«» 1 7> 

n-7^U/K -fV7f l J;l' 1 lf/ , ;D-i';l/ s n - *\ * ^ 7 -Y Jl S tl 5 c 
[0017] 50 



7 Jl J ± is * A, X x ;l/ tt , 0iJHWtcfio»$ L < tt, * \-*z/*>l>$-fr, + 
;l/ * - )\> y n-yn^^r->A;l/3p-;l/, ^y/D#*->ij/l/^-;l/ ( t e r t-7h^-> 

* ;l/ # x ;l/ , n - > b * ^ )l> # x ;l/ <fc t>* n - 'N 3- V * A )l * - ;l/ £ m 1 0 
[0018] 

7 >l * )\y 7 5 J tt , -Otfctt-O (SUSl ITDRJnS) <07;V*;H«l^^t5 
7;l/^;l/7 5 / SfcStU ^JH«(CfiO» t t < tt, ^757, lfJl/757, n- 
yn(f;l/757, ^77n lf;l/75 7, t e r t - 7f ;I/7U, n-^^f ;l/75 A 
n-'\*i'A7^7 < N, N-^7f;V7?7, N, N--7*lf ;l/75/, N - X ^ ;!/ - 
N-^;l/7=7, N-7f;l/-N-n-yDe;l/757, N V 7D tf N - n - 
7ae;l/757, N-t e r t N - 7> f ;l/7 $ 7 , N-if;l/-N-n-^7 10 

^;l'7S/fcJ:tfN-ii-'\^->;V-N-^f;l7;y^«t„ 
[0019] 

7)l>t;P757A^j{-;l/ tt, -o$fc(i-o (3$37 LTStR^fiS) © 7 ;b * ;H & 
l%St§7* + ;l'7$7A;l'#^;l/l%gL, W II fi. o # $ L < tt , ^f;l/757 

* ;l/ # - Jl , xf-A757A;U;^/, n - 7* n tf ;l> 7 5 J * ;l> x >l> , ^ V 7 n tf ;1/ 7 
;7A;U-;K t e r t-7f;l/7;/A;l'#-;K n -^>f-il/7;7A)H;;K 
n - 'N * i/ ;l 7 5 y il A> # - ;1/ , N , N - i7 /. ^ 7 = / ft # - ;V , N , N -i/xf jl/ 
7 5 y * As # X ;1/ % N-ifiV-N-^il/7 = y*;l/t^/l/, N-y^;b-N-n-y 
a If ;1/ 7 S y * ;!/ # - ;1/ , N - 'f V7n lf;l/ - N - n - ^D lf;V7 57 N - 

t e r t - 7f ;l/-N-7f ;l'757*;l/t:-;k N-Xf;l/-N-n-^7f ^757 20 
-^yl/t'x/l'fciO'N - n - 'N + ^yV - N - 7 f A7 5 7 A ^t^-^^S t» 
[ 0 0 2 0 ] 

7 jj/ 3- X ;!/ » - ;!/ tt ^ — IR W fc tt , «^oaitttx;l'* = ;l'««iI*Sti 1 *>6 6 

l^ito 0>J tt ffl M S tl & t> # , 0U £ L T tt » 7f ;V7;l/*x;k x =f- ;l X ;!/ * x ;1/ , n 
- 7" d If ;l/ X ;l/ * x ;l/ , v 7 d tf ;1/ X ;U * x jl , n - 7f ;^^*x;I/, t e r t - 7 

/l/X ;l/*x $ ft 5 „ 

[ 0 0 2 1 ] 

p If ;1/ . 7)a7f-;K ~> ^ p ^ > f - ;!/ , S/^P^+->/b:l3cfct/i/^P'\7'^;l/#$3:ft 

So 

[ 0 0 2 2 ] 

7 U - JU g # fe <fc tf 7 U - tl f) )± jg x ;l/ O 7 'J - jj/ tt , - $ W (C tt , 6 6> 1 4« 

7 x ^ ;b , t7f;I/feJ:tf7it>hbx;l/*8t 0 
[ 0 0 2 3 ] 

7 U - ;!/ 7? ;l/ g x ;!/ tt » CTiEWtc $ L < tt » ^ > V -f ;l/ 43 * If t 7 h 4 (naph 

thoyl) *mto 

[ 0 0 2 4 ] 40 

^ r g 7 U - ;b § # «t tf ^\ -r a 7 '7 - ;l/ 7j ;l/ 4-' x ;!/ 41 a) ^\ ^ p 7 1; - a x 
tt. 5 fr5> 1 0<i$T-cr), L < tt, 5 3: fc tt 6 <@ © S I> ? (r ing atoms)^* L, flO 

S, OJ3it>*N*^^i>af^&^^$tl?>5<B^t ; , »SL<tt4fflfP©'\7 L DJi?^ 
«t5^iI#IfcL<ttriSI^IL, 0>IBEWKflo» S L < tt, ^xx;l/, 7 U ;b 
, if a U ;P , f77'J;K * * it V 'J ;l/ , ^S^7'J;K ^ + ^7'77'J;K f7->7 7 
U /I/ , If 'J *J )\> % e U 5 ->* ;K If 'J 2* 5? x ;1/ , ^>h'iJ;K ^ > ^ »/ 1; , ^ > y 7 5 x 

^77"f^7ix;K ^ > '/^ 7 7 U t/'Jx/K ^ y + y >; - ;b % m ? . 
[ 0 0 2 5 ] 

^ x p 7 U - )l t> A< X x ;!/ tt\ WISE $ U < « , x x ;b 7j ;b # x ;b , 7 U * 7j 

;!/ >t* x ;!/ , tf p U )l A ;l/ # x jV , ^7 V U ;!/ A ;!/ x ;b , ^- * It V "J ;!/ 7; yl/ jK x ;l/ , ^ 5 50 



W y b t> X =. >\, s tf y *J)Vt> ifijs^;^;^-;^ e 'J ^*->'-;i/ 

- ;!/ , YyH'J^ij^#r;K -Y > ? V y )\> iJ # - ;b , ^y/77 = ** rt> # - ;b , ^ 

^yft7i-i^;l/t;c;K +y ij - ^ y * / y ^ ;1/ ;l/ # ^ ;l/ £ £ t 

o 

C 0 0 2 6 ] 

^ g a ^ 2 >? zk § & jg <t a* ^ z p ~> ^ 'J zk a zk # - zk $ ^> ^ z a 2 ^ y zk & - -iswt 

, 1 OfST\ L < 5 £ 8 <@ $ T'O^HC? (ring atoms) L, fro 

3ffl£T»*iSF$L<tt» 2 <@ 3: T- <D N , 0, S, S 0 J: tf S 0 2 & fig 5 » 6 SIR * 
ftS^r nj^is it>V£fc«'\xa^;l/-7 > (hetero groups)^ ft 5 $ fc ti £ 

US, jflL<tt, MSSfe!i-SSC#ifiTfe5AfnlI (heterocyclic rad 10 
ical) 'xfa^^J^it^ SSfD L T ^ T t> J: ^ L , - 35 ^18 ft T* o T fe <fc ^ 

„ MffHcflofcfS: L Oi, f F7tFD77>-2--f;K tf P y ^ y- 1 - ^ tf 
n'J^>-2-^;k tf a u - ;U > if U - )\> . * * V - ;l/ 

\ ^7l/t FD 7 -If e-;l/ (perhydroazepinyl)© <fc 3 & 0 » N *> <£ S £ $ £ S¥ £ g 
«*n*2ffl*TO^-raB?*W-r*5*»68Jl«l<)!)#a^fift'N-7-nS/^y;l/S^« 

[ 0 0 2 7 ] 

;l/ # - ;l/ , tf d y s; y - 1 - a ;i/ # - ;i/ % tf a y s; y - z - # ;u # - ;b , if a y 5? > - 3 

- fj ;l/ # - )]/ „ e D y > A ;l/ # - ;l/ , tf ^ »J 5? > A ;l/ # r. ;l/ „ ;l/ * y # r. ;b , ^ 20 

K a 7 -if if ^ * ;l/ # - ;!/ * S "T . 
[ 0 0 2 8 ] 

Aoy> tt, 7>y^, Jiiife it/a >>^^a-r„ 

[ 0 0 2 9 ] 

Y 1 . Y 2 „ Y 3 , Y 4 fc<fc tf Y 5 ft, C H $ fe ft N * § £ £ ft < 5 ® & , CH tt, $ 
fc, S^»R 3 SfcttR 7 ^aift-Stl^aiRjRg^Cring carbon atom) * f <0 £ t 5 

o 

[ 0 0 3 0 ] 

«d¥Ei«LT^«IB**B, it. 
[ 0 0 3 1 ] 30 
SiJ©fl SIM *^|B^(i-|§iS ( I ) : 

R 1 x R 2 43 i tf R 3 » , S ^ tc 34i Lt« 7k*. ad y V, xbn, S/7 J , C, - C 

6 - 7 ;l/ * ;l/ , KFn + j/SftiiC, - C 6 - 7;l/3*-> ( t9 IE 1 13 v> T > C , - C 6 - 

7 ;l/ + ;l/ <t t>* C , - C 6 -7;l/3 + ->(i, M tc , nnyy, t F a + i/ i t>* C , - C 
4 - 7;l/3*^^&fi8*»fr6aS?*ti4 lA>5)3ffl©[lI-^fc{iS^§»T*e^$nT 

R 4 tt , C , - C 6 - 7 ;l/ * ts )]/ m - A/ , C , - C 6 - 7 ;1/ n * -> * ;l/ # - ;l/ % C , - 
C 6 - 7;H7 + ->A;H;-;K tFo + ->A;H-;W 7 5 7 * >l/ # - ;b . t J - $ 
tt 3? - C , - C 4 -T/lz + ^J^/Ail/t'-yK C 6 - C , 0 -7'J-*75/*^«- 40 
)l s / N7 L n7 l J-;l'A**-;l/, ^ f o ^ y ;U * ;l/ # — ;!/ , ^tdT'J-;^ 
* y ;l/Sfett->7; (Buietcfe^T, c , - c 6 -7;l/ + ;i/*;l/#-;l/s c , - C 6 -7 
+ ty-feitf-^-C, - C 4 - 7 ;b * ;l/ 7 5 / A ;1/ * - it . C 3 

-Cj-->)d7;^;K + C, - C 4 - 7;^ + S/ % C,-C 4 -7;l/n + 

A ;b — ;b v tFn + j/AjKzA, 7?7ii;l'#-;K €7-fei(f->'-C ] - C 4 
-7^*^757i)/^;r;K C, - C 4 -7;V + *A*«-;b7 5 7 > 7 5 7, t7- 
feitf->'-C , - C 4 - 7 ;U * ;b 7 S 7 , *\ f o 7 y - ;!/ , 'n f a S/ ^7 y ;!/ *5 «t tf h V - 
(C, - C 6 -7;b + ;b) -->y;l/*»6/as»3{p5jilRSnsi*&3fflora-$fcttfi 

R 5 tt, Aoyy, tFo + -7, C, - C 6 - 7;l/3^->, c, - C 6 - 7 * 7 * x 50 



C, - C 6 -7 /l/*;l/7*, 7?/, ty-feitf^-C , - C 6 -7/P*/l/7 5 7 > 7 
U - ;l/ 7 5 / , tHn*->A)l/#r;K C , - C 6 - 7 ;1/ 3 * S' # /P # :i ;l/ <fc tfS - 0 

- C , - C 4 -7;l/*;l/-0-C, - c 4 -7;^;i/iti^^§lf^e.Iffi?nii l 
l©l-$ftBS4Slfift?nrfeJ:^C , - C 4 - 7 ;l/ * ;l/ £ S "T fr, 

£ ft a , 

R 5 a , 75/511, 

R 6 a , 7j< IS „ c i - C 6 - 7;^/k = 75/A;l/#-;K ty-$fett->*- 
C, - C, -7/^*7S/AAt;-/K C 3 - C 8 - 5/ * u 7 ;l/ * fr t> fr # - ;b > C , 

- C 6 - 7 ;l/ * ;l/ * fr # - ;l/ > c, - c 6 -7;b3^->A;i/#z;K N — ( C , - C 4 - 

7 ;i/ * ;i/ x ;b * =. fr ) -75/*;«-;W N - ( c , - C 4 - 7 ;b * fr 7. ;1/ * - fr ) - io 
N — ( C , - C 4 - 7 fr 4=- ;1/ ) -7$/A;l't;-;K 'Nf D7'J-iK 's 7 n £ y ;K 
'n f d 7 U - Jl/ A ;l/ 1 - fc li a f n ^ ij ;!/ A - ;1/ ( hu IB ^ T , C , - C 6 

-7fr*fr, ty-fcitfs^-c, - c 4 - 7 fr*fr7 5. s * frtf-fr. c, - c 6 - 7 
;l/ ^ ;l/ * ;1/ # n ;i/ x c , - C 6 - 7;b3^-/A;l'#-;k "\ 7 n 7 U - ;l> & <fe XS *\ 7 n i/ 
5 0 frit . 7 V — fry *\ 7 a 7 V - fr , F a * > , C, - C 4 - 7 ;1/ n * 5/ % tFnt 
1/ ft fr# — fr . c , - c 6 -7;i'3 + , >A;i"f-;K 75/*;V#-;i/, * 7 - * «fc tf 
-c, - c 4 -7;i/*;V7 5/A;i^t>r.;k 757. ty-ftitf-y-c, - C 4 - 7;1/ 
*;V7 5/ , c , - c 4 -7;^*A;i/t;-;i/75y, h U - ( C , - C 6 -7fr*fr) 

- *s y fr , ->7A n — (^/-fe.fctf^-c, - c 4 - 7;i/ + ;i/75y-c , - c 4 - 

7 fr * fr ) - 7 5 7 * ;l/ * - fr > N - ( C , - C 4 -7fr^*i/-C l - C 4 - 7 fr * fr 20 

i45n?i»?hTti^) %«ffr, 
3: ft a , 

R 6 « , S : 
lit 3 ] 



R 6 A It. **fc«fctf C , - C 6 - 7;l/*;I'*>6)S*IIS*'61JRSn, 
HT, 

nits 1 $ ft tt 2 <Dg&£g-f) <DgB#£S L, 

R 7 ft , ADy> ( - hn, ->77> C, - C 6 - 7 fr * ;!/ , tFD + i/ifcliC, - C 
6 7 71/ 3 * -> ( a3 12 £ *5 ^ T , C , - C 6 - 7 fr * ;l/ J: Zj C , - C 6 - 7 ;l/ 3 * a % 
Mfc, AQf'A t Fn + f* «fctf C , - C 4 -7;I/3*S/*>6)S***>6IJR*h5 1 
4«63ffliOH-$ftttJ|S:5l-ei»SnTtJ:^) *SL, 

* b T > 40 
Y 1 , Y 2 . Y 3 , Y 4 Y 5 I^KSiLT. CHSfcttNfc^U at\ 

0, 1 * ftii 2 fflOSJRE^fcStr] ©{t^ftfcH?- 5. 
[ 0 0 3 2 ] 

9J©H«««0«#» * IS HUB- IRS (I) : 
[S^x AS, 7xr.;K t7f;l/f fta If y >^;l/iS*i L, 

R 1 , R 2 *> J: R 3 a, I^KftfiLT, zkfg, 7fr*n^ tuu, 7nt, - h D , 

> 7 7 , 7 7;!/, h y 7 ;!/ * a 7 7 ;1/ * ft tt b 'J 7 ;b * a 7 h * -> 5 & L , 

R 4 a , C , - C 6 - 7 fr * fr ii fr # - fr , C , - C 6 - 7 ;1/ n * > * fr - fr % t Fa 

* A ;!/ # ^ ;i/ % 7 5. / * frX-fr, t/-c i - C 4 - 7;l/*;l/75/Aiv«-;Hft 

a is 7 7 ( hu IB t 43 t/' 1 T , C , - C 6 - 7 /I/ * ^ * ^ # - ;P % C , - C 6 - 7 ;!/ n * ~> * 50 




30 



frtf-Hls&Zf*: 7 - c , - C 4 - 7/l'+/l'75/*;l'S-;Wi < C 3 - C „ --^n? 

t Futf, C , - C 4 -7/1/3*5', C , - C 4 -7;l/3^-> 7 
~ 7 , 7 - 2 ft « ~>* - C ! - C 4 -7**;V75A '\fn7 , J-/V6J:y'Nf n»>^ 

iu 

R 5 tt , 7 f - ;!/ $ ft it x f - ;1/ * & L , 

R 6 a > 7K JR , C , - C 6 - 7 ;b * ;l/ , * / - $ ft (i 5? - C , - C 4 -7;^;b75/A 
;l/ # - )i x c i - c 6 - 7 ;l/ * ;l/ * ;V * - )l , C, - C 6 -7/l/3 + ->A;l/#-;Hfeli 
ATai/^J;l/i);l/t;-;l/ ( M 12 K. 43 v> T , C , - C 6 - 7;l/*;l/fe«ttfC, - C 6 - 7 
;l/ 3 * ~> A ;l/ # - ;l/ it % ^TDTiJ-zK tFa*->, C , - C 4 - 7)l/3*v', k K a 10 
* * ;P # - ;i/ , c , — C 6 - 7;l/3 + ->A;l/^-;K 757ij;l/t^;K tZ-feitf 
■>'-C, - C 4 - 7 ;!/ * ;b 7 5 7 * ?V - ;l/ % ->7;, 7 = 7, t/-fc<J;tf^-C , - 
C 4 -7 )1*/17 ^ ; frt>J&?>mfrt>M1R-&tiZ> l*»63fli<0H-*fcttS45STiBSi 

$ ft a » 

R 6 a % S : 
lit 4 ] 



R 6 A tt, *lR43«fc tf C , - C 4 - 7^*^4>5ia5S*61jR*n, 
* IT. 

ntt, 1 £ ft « 2 © 

fit, 

Y 1 . Y 2 , Y 3 , Y 4 43 <fctf Y 5 tt, ?-n^n, CH**T] <D it-£tValC m? % o 30 
[ 0 0 3 3 ] 

giJ^HSSS #fS0J3«-M ( I ) : 

[jS*. Att, 7x^;l/Sfttttru s?;m*«bv 
r 1 & j: tf r 3 ti % * n € tu * * * £ L , 
R 2 « , 7;I/*d, £ n a , 7 a ^ , ^ 1-af fdi->77^Sl> 
R 4 tt , ->7 7, c , - c 4 - 7 ;b * ;l/ * >l # x ;i/ $ ft « c , - c 4 - 7 ;l/ n * s/ A ;V # 
- ;l/ ( flu IB £ is ^ T , C , - C 4 - 7;l/3*->A;Wf-;Hi, C , - C 4 - 

7 lis 3 + -> „ C , - C 4 - 7 ;l/ n * A i\/ 3j? - ;l/ , * 7 - 43 «t t>* ->* - C , - C 4 - 7 /I/ * 
;l/7 = 7, 'Nfo7 | j-;l/*j:tf'\Tn->^>J;l/^&s!c5Sf^5I«?tl§lT'i^?n 
TtJ;^) ^$L, 40 
R 5 it, ^f/^SL, 

R 6 fi » * * . c , - c 4 - 7 ;l/ * ;i> . t7-ffcti^-c, - c 4 -7;v*;i'7?/ii 
;l> # - ;l/ , c , - C 4 - 7 ;1/ * ;i/ A ;b * - ;1/ £ ft It C , - C 4 - 7*3*S/**# = * ( 
hu" £ t 43 (/> T , C , - C 4 . - 7 * ;l> 43 <t C , - C 4 - 7 ;l/ n * * ;!/ $ - ;!/ ti » ^ r 
Q7 1>-;K FD + -7, c , - C 4 -7;l/3*->, t Fo + -7*JKt^;K 7 5 7*;!/ 
X-fr. ^7 -fc* tf 5?- C , - C 4 -7;b*;V7 5 7AJl/#r;K 7 5 7, -t 7 — 43 <fc 
tf*-C, -C 4 -7;l/ + ^7^7*^fiK§SA^HR?tl§lr-IIS2nTtJ:^) Z 




20 



* ft a . 

R 6 (i , S : 



50 



[ft 5 ] 

O O 

*■ IT, 

y 1 » y 2 , y 3 . y 4 & &xs y 5 a, ^-n^n, CH^it] ©{t^acii-rs. 

[ 0 0 3 4 ] 

[ 0 0 3 5 ] 
[ 0 0 3 6 ] 

g'J©H«iS«Oif ^, *%H^(i R 2 tf->7; T'&5-|&5£ ( I ) fft 
x - ;V S fc fit t£ y 7 ;l> T? !) , fioR 2 £ co 7 F a tf y 5 7 7 y m e W L T 5 ffi 
tCfeS LTl^i S/7 7 T-fcS-fSS (I) (DikSVUlcm? I. 
[ 0 0 3 7 ] 

9J©2S*l8«©*-&, *^B^« R 3 3P**-P*S-IRS ( I ) ©fb^ftlcHf So 
[0038] . . 

S'J©HjK§fg«©i§-&, #fgBJ3& R 4 tfBtSlcJ: D Ku*fTl*«ni C , - C 4 - 
7 ;!/ 3 * 7 * /l> * - ;I> , # fc 2 - K F a * -> x h * * /I/ $ x ;b % * fc tt , R 4 A'C , - 
C 4 - 7/l/*;l/*/l/tf^;K KK^^;l/*;l/*-;l/T?*5-IRa (I) © itSM (c IB f 5 

o 

[ 0 0 3 9 ] 

5?iJ©flSi§M©if *%9Jtt R 5 ff* ^;l/T*&£>-|§S ( I ) ©fk^fttHt^o 
[ 0 0 4 0 ] 

m<Dmmmm<Dm-B, #fgBjm r 6 # 7 j<iitT*&s-iigs (i) ©ffc^fcfcwrs. 

[ 0 0 4 1 ] 

mommmm<Dm^s *%wi* r 7 # h y 7;i/#n * /c«x h a-e^s-itss ( 

I ) <0<t£%. R 7 7 fc F n tf U 5 -77 >*gfc:*f LT ^ ^ftfC&B LTl^ 

[ 0 0 4 2 ] 

m<Dnmmm<Dm&. *%w&. -usss (ia) : 



lit 61 




10 



(IA), 



R 1 , R 3 , R 4 43 <t tf R 6 It. ±iHK*-r*"***"rS) Oft KM* 3. 
[ 0 0 4 3 ] 

[fb 7 ] 




20 




R N "OH 



30 



[ 0 0 4 4 ] 

-»S ( I ) V it£ Ml*, 
lit 8 ] 



-»a (in 




40 



CHO 



(II), 



A „ R 1 fc«fc tf R 2 ttiECSt*««ftS) ©fb^HJ*, -f&lS. (I I I ) 



lit 9] 
R 4 . 




u (III), 

R 4 t5<fet>'R 5 tt±IBt^t«W**1-^)©{b^tlfc<};l>*-|$S (IV) : 
[ftl 0] 

NH 2 

HN^O 



R J 



(IV), 



R 3 . R 7 *5<fclh*Y 1 ^?>Y 5 tt±IBt^-rE«^Wr?»)©^-&^t, SI©#STTv 
^/-IgS(ST*i^$t5*\ $ fcfctlU -jg5£ (IB): 

[fcl 1 ] 




(IB), 



A, R 1 frS R 5 > R 7 feitfY 1 fr6Y 5 (i ±IB tc * IT .« » * M f § ) © {fc £ % £ £ l£ 

HfrSK <fc 9 H^T-fSS (I B) (Dfb^W^-iSS (V) : 
R 6 * - X ( V ) , 

R 6 * f± ± f 2 £ T R 6 ©Ift^SfStf, fc^L*jR*3K«LftV^ 
fit, 

Xte-^tnyv, h 7 - h (tosylateX ^ i/ 7 - h (mesy 1 ate) S 7c ti X ;b 7 7 - h (sul f 

t ft T* t & „ 
[ 0 0 4 5 ] 

R 4 tf->7/£*U R 5 A^7^y?:*LS.OR 6 ^7j<«^*-r-|§S (I) <D{t&W 
(H^ool^KtlT, -«£ (I I) ©{fc£^£-)IS5K (I V) Oik^^fcJcrJ^ 
(VI): 

NC-CH 2 -CN (VI) 

nits® t io#STT-Eiit^/-iigefi^j #3 1 7ct±ii^ c 



£ t <£ o T WIS? 5 £ # T? £ 5 o 
[ 0 0 4 6 ] 

IS (I I) + (I I I) / .(VI) + ( I V) -> (IB) £S«Jft»«tt. EJSfcft 

;!/ , ->Vyyat!;H-f ;k 1 , 2 - 5? ^ h * -> x * y % i't + tVSfelifh^t K 

v- h\ i/7^;l/*;l/A7 5K, i: ft « t< 2 / x*/-;l/, n -7o/V-;K y 
7nKy-;k n-y > ^/-;l'Sfe(it-7^y-;K0«fc'5*7;l/3-;i/ % $ ft fi ^ > * 

$ ft ti ^ a a ;>< £ > N ^7 n o x £ y , hy^aDT^yfft&^nD^y-tfycOJ:? 10 

ft/>ny>{tsfb***«^*ns. $ft±Efc2^ftiSK©g£»*£ffl-r3i:i:t>Rrfi 

[ 0 0 4 7 ] 

is (i i) + (i i i) / (vi) + (iv) -* (i b) tcmwuma. mrnomm 

$fe(i«fi»T-$5„ & $ t ^ c -5 L ft & £ tt , ft i: A tf , iiS/ctt h ')7;UnS^ 

ft t x. fcf , y # y X ;l/ * > m * ft « ^ 5 - h * x y x ;l/ * y & © <t 

^ 4 x /]/ * y » , is k * ft tt # u u > k © <t 5 ft y > s s n 5 o ^uy^ixf^x 

Xt* (polyphosphoric acid ethyl ester) #g ft £ ft 3 „ ^(i-HSsS (III) <D{t^ 
ilmollcJ!Lt, 0. 2Sno lfrSl OOno lSTOlTttl^tlS, 
[ 0 0 4 8 ] 20 
COlStt — iRWKtt, + 20t*>6+l 501C$Tf, »H<li, + 6 0 "C & + 1 

[ 0 0 4 9 ] 

c <D I g a - Wl ft) iz ft n ft t> ft § „ L L ft & & , sSSftliMETT' (fttAlf, 
0. 5^-;l/ (bar)fr P> 5 A - ;KD ®> ffl 7' ) &Cft5££&WftET*&£„ 
[ 0 0 5 0 ] 

i§ (i b) + (v) -> (i) izmm^mmn. sis&#<d *> t -eiHfc Lft ^-sswtc 

iffltf)SiSIt'£§. C r> L ft ig % t tt , ->'xf-;H-T^K *J 4 Vfu lf;l/i-f^ 

, 1, 2--y*h*->x#y, •^t^D-/'lli:ttTF7tFD77yOJ:9«:i-f;!/ 1 

Bf it x ^ ;b x 7 -fe h > , 7 -fe h x • h "J ;1/ N ->^f ^X/l/*+-> ->^f/l-*)l/A7; F 30 

, 3: ft « ^ y * y , 'x + fy, y^a^^^-y, ^ y -tf y , h/n^jfttt^i/i/yoi 
•5 ft J9? fl: 7j< fg , SftBy^nn^ity, iz-^DDX^y. HJ7nn^7jft(^Du 
^>Hf>OJ:^ftMny><kRft***«^*ft5. £ft±fE£$^ftr§J£©zg£!$i*G!ffl 

[ 0 0 51] 

ig ( i b) + ( v) -» ( i ) icmw%mm&, -S5«»«fcatisiT'S§„ & 
SL^c^LftSittt, ft £ * tr , tr ^ y y* y $ ft it 4 - N . N - •>* ^ f ;V 7 5 y tf y 
fxo.t^iSttT^, SftttfcfcAif, h'jxf/bT-ysfttt-yvy/ne^if 
;V7$y©i7& (C, - c 4 ) - b y 7 * ;l/ 7 5 y , 3: ft « 7k fl Ik ^ h y £ A © <£ 5 
***ffcfttf£$ftS. zkJRfb* h y •> Atf «$fc*ft«. <: ? UftlSStt, -ttS (I V 40 
) Cft^ftlmo ItSLT, 0. lino 1*61 Omo 1, jfH<tt, lmo 14^ 
3 m o I ST'OlTSffl^nS, 
[ 0 0 5 2 ] 

COIgtt-lKWfctt* 0t^6 + 1 5 0 tlt\ !fj L<S, + 201C*>e>+80lC 
ST'Oigg^H, $HC gigT&C ftfcft3 0 
[ 0 0 5 3 ] 

c©35ffili-)IS«k:1!rffiT*fTt>ftS. LfrLfttf&, gSSfeiilETT- (ftfc^tff, 
0. 5A-;l/*c.5^-;l/081T*) 33 C ft ? C t £> BJ ggr* 5 „ 
[ 0 0 5 4 ] 

-Bit (I I) , (III), (IV), ( V) *5<fctf ( V I ) <D<t&VBli% ft 50 



[ 0 0 5 5 ] 
CfL 1 2 ] 
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[ 0 0 5 6 ] 
[ 0 0 5 7 ] 

m<^€ci:(c, #fgHJ3 fch0#*SSx5**--lf (HNE) Pl*ffitt%i 

&„ LfctfoT, i^lHk^iKioT, IB'J!>7f, 7ra-2>Mfl:3E (atherosc 
lerosis)<D £ 5 & 1^14 -fe <fc tf j£31$l (acute and chronic inflammatory processes 

x ?lt, act, mmm&, sm&nmm. M^^mm^&mm- cards) , 

RK, *Hfe:J:^>T5l#iec*ns «JB*^«rW«H. fc <fc tffittP^IttM^I (COP 

t>*SS»^3E. SKlM/W^T.ffj (CABG) 33 £. Xf £ <D J& & • it® (heart failur 
e development)® «t 5 &^Kifoe&lfil14£il© 7ru-A®Hbffi, <f4f#& 

SU >LNMfpPi^»S, iSlillli^I (PTC A) , t>||»nfMftO$ffi<0«» 

a5U^V5 1 > ,%14l$ffi14Hffil2fc (acute inflammatory arthritis), 1^ tlttPifc, 
14*lii$, ft-y-xh^xSIS (7b;^-lt^SIMf^) , 

ttfc* tf*tt7 h e-ttft*Sfc» £«, tttxi)fvh-fX, 7* & 14 S 5^*1, Hfclfo 
fi, 7>I/3-;l/ttflFlfc» MitS, ^-*x -y r-#i, 7 b;l/**-14H BMAJSlfc (aller 
gic fungal sinusitis), 7 V >l % - 14 S'l & B§ Ife , Zu-yM, )\\mM. & 40 

ttwsnifc. tsmmmmm. ®&itm&*n%. uttMttTBM (chronic venous 1 

eg ulcers), £ffi14Bi&IU ffflS *s «t If >7 -Y ;l> X MIS, BS ¥ * & <£ * $ © 

[ 0 0 5 8 ] 

[ 0 0 5 9 ] 



. *n», ittztis &p, Jft, Aft, st> s, pa, mu. mm, n 
<D>v-b. stem >-?7 y h tLxmyjuftrnvmRt tffvtz. 

[ 0 0 6 0 ] 
[ 0 0 6 1 ] 

[ 0 0 6 2 ] 

liKttft) , Sfctt&JRfcfl-ft (fffifcft* ftT, £ft. g&WSfcttlBKrt) LT^CS: 

(sterile powders) <D & M T <0 & M & <fc tfjS S it M tf£ $ n 5 „ 
[ 0 0 6 3 ] 

«!!©BJB;l/- McMftJBaBfcttx fck;tfcf, §Ag$$H (*»*©A§§ (powder inh 
alers), * 7 7 -f if - * $ ts ) „ Affl iigSiJ/®#J (£AH£) (nasal drops/solutions), 
7>7b-;§. ST, SfcttPrttJ9#-r5tt»J*fc«*y-fe;l/»I, 5 ring ft 

HAh Iffl*^^, *1£!RS» (P-->3>, ^S»J (shake mixtures)) , Igfl&IBft 
ttSSI (lipophilic suspensions), ^ff, £ U - A , = /I/ £ , ^-XF, ^7,T-<y 
t?AV#- (dusting powders) S » -i > 7 5 > h IfiSS S ft § . 
[ 0 0 6 4 ] 

) . %itffl(rc £ *fcf, HfJ'^ilt b 'J * A (sodium dodecyl sulphate)), #f&8ij ( 
ftUlf, # U If - ;V tf n U K y ) , £/fffcJ:tf^aK£#SS# : ?(fci:;ttf, 7^75> 

) , &%.<tm (tztTLtt. 77. ym<ox. =j Kiamtm) , (return, m<t 

[ 0 0 6 5 ] 

t V ic&mt ZmS. SP»#©IStt, 0. 00 l*650mg/kg, jfSKtt, 
0. 0 1 mg/kg*^ 2 Omg/k gOfi#l*S4t5ili:tfIlT'tS, fctxlf, 
9IlrtSfcttttlB*^LTllrt. Pft$fctt!RA©J:5fc#JlP«fi-5<DIR«, 0. 00 
1 mg/k gfr&O. 5mg/k gOK4i*ttfflt5CtSi«lTftS. 
[ 0 0 6 6 ] 

L ^ L % ^ tfSOttiSfcfc^Ttt, ig It fig # *f t 

5fnfni«os(S, s!9J^rffi*«tt;affl*«!S:*n5i$ia$fcttiaiw^frA,fc:j:oT» 

'> & ^ fi T* 3: 1" C k T* + # T' & 3 £ & & D d 3 C fc T & D , -7?, l©S^fli« ± 

-Btbftt), &&®(o%n?ti®4 (oms-micttvzz. tftm£L^t^z.%> 0 

[ 0 0 6 7 ] 

«k§fe©r*$)D, (^-h) fefi«{c J: § fcOT'SSo rg&Jt, #f?Jt, feiMft/ 
mWfe®. (liquid/liquid solutions) T^Sa^tlTl^^zSSti, ^ft^ft. (volum 
e) £go< &CDT&§„ 
[ 0 0 6 8 ] 
A. 3im¥Mi£&<DWm 



I . fchfffrBKx7X»--tf (HNE) O^y • efatcfettlixyf ^i>7yb^ 
T'yb-l'jyf >y (Assay contents) 

7 "J -t -< y 7 y - : 0 . 1M HEPES-NaOH y 7 7 - pH 7. 4, 
0. 5M NaCU 0. 1 % (w/v) ^Jli7/V7?y ; 

7 >y t^M <y 7 T-tpOil^&Jlg (TIH#M) (OHNE (1 8 U /m g Si! iSS & tt P a o (lyo 
phil.), #2092 7. OK SERVA Electrophoresis GmbH 
, Heidelberg, Germany) ; 

7v ■bJ^y 7 T-*(Dm®%mm (TI5M) ©II (substrate); 

DMSOtOl 0 mM X h >y * V;l/- a > (stock solution) i/^T , 7 >y •b'f^ v 

y 7-z*%%it z>®®%mm<DUWiit£y>i 0 10 

( 0 0 6 9 ] 

HfiSffJ A 

^^•f;Kcontinuous read-out signal), 3 8 4 M T P 7 >y -t -f 7 * — V >y h ) : 
# 7* a ha-;KDl^, l7^^--ifISt LTM e 0 S u c-A 1 a-A 1 a-P r 

o-Val-AMC (#324740, Calbiochem-Novabiochem 
Corporation, Merck KGaA, Darmstadt, Germ 

any) #Il^nS, ttKiSIt, 1 0 ft 1 <?> IS SMt £ M 3R & , 20)i l©HNEg 
(Si^jlJS (final concentration) 8-0. 4 (iU/ml, il ^ (rout inely) 2 . 

1 (iU/ml) fci(f20|i 1 (IKItlnM-l ft M , IS20|iM) 20 

itztiztiuftitzc ticx-oxmmtZo comm*. 3 7 °ct*o - 2 Bt ne (jusa 1 

BSrlffl) -fV+a^-r-fS. BSJSR£fcJ:9iB*LfcAMC©£ft*371C-e»l£-fa ( 
TEC ANf)tX^^ h;P*5j;tf7*U-h'J-^-) „ (ex. 39 5 nm, em. 

460nm) X7**--tfStttCifc0iJ-f3o I C 5 0 fflft&ft&gi:!*! 

Sifg7*D -y h (RFU-ver sus - [I] p 1 o t s) tioTSSJnS. K m 

& <£ K m (a pp . ) <I li , ^ > 7 x — 9 • 7°u y h (Lineweave 

r-Burk pi ot s) Ki^TftSJtl, f -f • 7"D»; h (Dixon p 

i o t s) cioTKj ittnins. 

[ 0 0 7 0 ] 

*7-y -b-flCfe^Tx ISS-y-^y^ti, 5 nM-5 ^MOlirtOl C 5 0 ffi^rWLT 30 
f fco ft S « r - * * « 1 fc * I" . 
* 1 



[g 1 ] 





IC 50 [nV] 


1 


8 


9 


40 


14 


5 


15 


8 


16 


10 


20 


700 


24 


13 


26 


10 


28 


50 


58 


1100 


60 


5 


72 


6 


73 


60 


74 


20 


103 


60 


109 


15 


110 


50 
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[ 0 0 7 1 ] 

mmm b 

i^I, ^r§14X7 7?- yll (ttmm V - F 7 7 h is?i-)l< (discontinuous read-o 30 
ut signal), 9 6 M T P7-; t-/ 7*-^ h) *ffl^iHN EO-f V • ^ h n lets »* 5 
if : 

*7d h 3-;Wc:f3^T«, x 5 7 2 - -tf SK t L X , x ^ 7 y - 7 ;1/ * b -tr ■< y ( 
elastin-f luorescein) (# 100620, ICN Biomedicals GmbH, 
Eschwege, Germany) tfffll^tlS. 3 (i 1 OBtHft^ftS 

77^ lOHNEiiftfS (lf?IgO. 2 2 U/m 1 - 2 . 2 m U /m 1 , ffllft 
21. 7/iU/ml) !3J:tf8 0|i 1 Olllil (l^gS2mg/mI) 
fctCtoTlSia-rSo C4>S««*3 7lCT?0-16fltlBI ( il Ht 4 1$^) ^ U ffi 9 U * 
^Sl'y+a^-M-So^^SJS^^T^^SKfi, 1 6 0/i 1O0. 1 Mlfl^i^ 

(«i£Sitg 5 OmM) fC*PK.^) 0 fi-a-Lit (polymeric) x ^ 7. ^ > - 7 ^ U-fe -f ^ 40 
(Eppendorf 5804 is^a, 3 , 0 0 0 r p m, 10») ti 

K7;l/t b-fc-f ><DM£$J£-f 3 (BMG7WX?-/l/-h'J-^- (BMC F 
luostar plate reader)),, ^)1£:j£fiJ:b (rate of fluorescence) 
(ex. 490nm, em. 5 2 Onm) fcU X77#--tfS1ftC It Mt 2> „ !C 50 fit 
ffl«S)fe^ai:ffiSilfi7a-yh (RFU-versus - [I] p 1 ot s) ti 

[ 0 0 7 2 ] 

I I . 4 V - £ hulCiSlfZt hjg'pg/yb^l' 

HfigffU A 50 



^ y • \Z Y D Xc is If 3 P M N x v 7. h U (elastolysis)7 y -tr 4 : 
# 7 -te -f' « , hh^JgM6ifoEj< (polymorphonuclear cells:PMNs) 
r -r y £ #t * Jl (elastolytic potent i al) £ #5 £ 1" 3 fcJ6*5<ttf»fp^X7X^- 
-tffc iSTxfl? (degradation)^IU££6¥ffi?-£fti6fc:®ffl$ft-S [Z. W. She et 
a 1 . , Am. J. Respir. Cell. Mol. Biol.9_, 386-392 
(19 9 3 ) „ 
[ 0 0 7 3 ] 

gllft h 'Jf ^Alti7^f > (tritiated elast in) % •> x ;l/ D 1 0 /i g , 9 6 
^I^yiz-Kclftl-S. Mi*<i:tf#I [ZD- 0 8 9 2 (J. Med. Chem. 
4 0 , 1876-1885, 3 173-3181 (1997), W095/21855) 10 
feitfa 17*Df7-t"Ot^- (a 1 P I) ] ft £ #1 £ *| 9) & if g ? £ x ;MC to * 
5. fcr-PMNs*. mm% K-f -<D*$ftMMfr L, % 1c, lc S l>*!iS 

tS. «P*^5r^x^$,fcO 1 x 1 0 6 ?> 1 x 1 o 5 fflflg<9fgB©©je-e, 86.fli £ ft 
»7 x tc in * £ „ 7^iIX7X^--ir (1. 3|iM) *C<07y-b-YORiit3>hD- 
;l/ (positive con t rol)£ LT^ffl a 1 PI (1. 2fiM)%fc?(f'£Kx^7 l £--tr<D 
P§ 14 > t t£ 2 - (positive inhibitor) t LTiltli„ $8g§3yhD-;l/ (cellular 
control)!*, £4 if ^ & ffl IIS & g XML £ tl # # £ L&<^i§£<0 P M N s T fc 3 <, c©l 

Mtit^m* 3 7 tt- 4 mm. mmjy^n^-t-ftTjy^sL^-htz* -fv-v 

(L uma p 1 a t e iSS^ : IftOv-Vf 7> h ( sc i n t i 1 1 ant) £ ^ A, T -5 7" b - I- 20 
) OWJStS'JxAtT 5/i l§if»t. cOyiz-h^fttliij^i^fltlA^^S 
SJT'SiL, r>x;l/*fc03»HB» IffS*^-**^^- (beta counter)!*) 

„ 

[ 0 0 7 4 ] 

3 H-l7Xf>©X7X h 'J 7. (elastolysis) t ioT, ± £ * % ft T * $ > h ( 
counts)«lM)!)D-r § 0 C©X7Xh'Ji/X^lit§ct(i, iSSn> hn-;l/fr p,*T 
,±if#?&F , 9<Dhy3 : -'7A (tritium) & 'P 7jk? 0 a 1 P Mi, 1. 2)iM ( 

n = 3 ( g & 3 K + - ) >)x^i5ft!)3. 6X 1 0 5 «) T-8 3. 4 6 + 3. 97% 

(¥^fO||^i:mean+s. e. m. ) T & o fc 0 I C 5 0 ® * s 45. 5 0 + 
7. 75nM (mean±s. e. m . ) T'$5#,iit^i Z D - 0 8 9 2 (n = 2 ( g 30 
S5Kt-) * x ;l/ fc »> 3 . 6 x l 0 5 Si B§ ) 1C *1 L T ft 0 

[ 0 0 7 5 ] 

C <D a 1 P I PISt- £ Icfol*. , ZD-08 9 2 P M NX7X^-« OSRWHt « 
T*fe§ilt?:^li-r^^, cHftgSia^T, PMN slCJ:5X7^f (elas 
tin degradation) ^T^^^tiff^^x^T.^ — -tftD^i+JlCcfc^t^-efeD, V h V y 9 
X^pyDr?- -tr (matrix metal lopro teases :MMPs) O i ? 4fflOX7X F 'J 
T J y (elastolytic enzyme) tc J: £ © T ti & ^ CI £ # ^ £ ft £ „ *fg0JHt-a tl 

ICO^T, ^ftf^Cx^XhUi/XcO^HNEft^lt^-r^ ( HNE-dependent model) £ 

[ 0 0 7 6 ] 40 

»jii§ gy b 

M*S-aX^x*--fe* (membrane bound elastase)©-T V • £ h n £ is t+ $ Pfl It : 

£o 3 7tt«3 5»FI, LPST«*L, S^lf. 1 6 O O r p mf@g?t 

-5 ( spun)„ # 1C , lg^i7X^--lf* 3%/^7*;l'A7;l'f t FtO. 2 5%, f >l 
Z }l 7 ;1/ x t F T , 4 T) 1? 3 tj" Fsk » <P « @ £ f & „ 9l^T-<l<D!fffpmZ (spu 
n), JKft (vehicle) t ffF ffi it £ £ J&P * , Ik^T, HMeOS u c-A 1 a-A 

la-Pro-Val-AMC (#324740, Calbiochem-Novabi 
ochem Corporation, Merck KGaA, Darmstadt 
, Germany) £200fiMfiu*3 o 371CT'257j-©l'>^a^-->3>£D^, S 50 



(7 xx;l/* * y*;!,*- ;l>7;l/* U F)T{?lj:2-tt> l^*e x : 

4 0 0 n nu e m : 5 0 5-n m?R&. IC 50 ffi£, *Btt£ft&g£H«2lfi7o>yb 

[ 0 0 7 7 ] 

ill. j_ y • Qjjejr ;b 

Hflgffl] A 

7 -y h ic&tf S Si14B$^S (acute lung injury)©^ y • \£ x/l/ : 
fch#(eBSx^7>*--tf (HNE) *5vh0WfcaALT\ El* BS« * * ■& 5 

[ 0 0 7 8 ] 

7 7 h^, (HypnornO/zW #7 (hypnovel)/7kT*«8f L , HNEJ 

fc«ig7k£vY:7 0 7.7*1^7- (microsprayer)?^ L, B$tSAt5, KSHfc^tt 

h > (sodium pentobarbitone)) fc J; i X 5E * •& , 2 m 1 O'N^ 'J yfiSSSffi 

ft^Tk (heparinised phosphate buffered sal ine(PBS))T- 'tfz'ft ? S » fiv63£ BP ISSt&m 

(Bronchoalveolar lavage (BAL) volume)?: IE St L> # 1C > "It > 7 71/ % 7k ± S V X 
< o # B A L -9- ^ 7> * 4 - 1 0 X X* 1 0 % IS, 9 0 0 r . p . m . T*S^7>it§. 
±fi#$£J§T, tjHl/^ (cell pellet)? P B S fpT'RM * > 7 * S l>* 7, 
tf y ^ 9 5 o ±S^?S?rC(D^^fe}§T, h ? 1 m 1 (DO. 1 %-fe*-;!/ 

F^f;l/7> : e;7A7'n5K (CTAB) /PBSffSISL> fflfl§??§JS?S#S 
„ D-vy^fJ, im ^ S (blood content)£7 v -tr -T f 5 * HUMS L T £> < „ U jfll 7 y -b -r" 

(haemorrhage assay)© 15 fc , *r > 7 71/ ? HP Z£ L , iH? 5 . 1 0 0 ft 1 0§7>/*?:. 
9 6 ")x;l/f I7*U- hOgiJlO">x;l/rt(cAn§. 7>/;Kit^tIlLT (indup 
licate)K^^ tl5„ 1 0 0 fi 1 © 0 . 1 « CT A B/P B S 4^7^* k LT$»S. 7 
x>l/rt8*0»ttS*#tt3fefiir*ffl^T 4 1 5 n mT'SJ^f So ««|8|*&0. 1%C 
TAB/PBScpT'S^?>l4l®jiiec>4 1 5nmT'0|!itS (OD) * Mfe? 2> Z t IC £ 
~3Xttm?%o foWLM® (Blood content values)£rg[*Pffl& (£• 7" L' - Mc ^ $ tl S ) 
£ JtSf S C fc (c J: o XtfM L> liUR B A L igfifcfl L TjEMM S (normal ised) 0 

[ 0 0 7 9 ] 

*£Efl:£B»*, 5v MDC©H N Egl^ttJjfilt T7l/£fc # £ ^ © BltFStt 
IDS fcttRAfcJ: t> TWffi-T So 
[ 0 0 8 0 ] 

mmm b 

5 >y Mc to if S £>S5M <D 4 y ' tT jK t r 71/ : 

x57>*--tfH«SiJ£7 >y h^^ltfiltf/K'K^tS. (ft 
l> 3 0 0 g) t 1 0 m g / k g <0 7 * tf U > £ , 3 0^itfl^£c45. U 
5©7 v h *Y V 7 > (isofluran)lC<toT«^b, C n ?> fc £ ? ffi © , AI^S 
§§ (-O^b-*-) (1 20-1 3 0 ift/7), l!s]!Gtija200-250/i 1 ;Mi 
niVent Type 8 4 5, Hugo Sachs Elektronik, Ge 
rmany) £ /1V> S ( vent i 1 ated) 0 % 4 fti)f®mx (D&fflmWl <D'& ^ (pericardium 
)£Bfit, &R*'>L©IIflBaiS-&3. *«r»ilS*KSS-&rK£g»iS (LAD) T-lnl 

*4BBBa?*5. 50Bt7'yF*i-f;I'?3^B*SL, L 
AD^ECG(oll) 3yhD-^TT*lIt5„ K^^^^^r^ LADeBS©lW*fc 

Ibfcil^i^yX^;!'- (Evans blue)T*S& L , ift 2 m mOil^lJi O T T C 
So S?«iE^«S (^EBStitt) (normoxic areas)«, #feJC«ftb, dllfil (W* 



Stlfttf, 4fSoTV^a») (ischemic areas)fi, *fefc»feU L T 35E 

Lfc (Kil^n, JEA,£»«) (necrotic areas)fi, fi fe © ]£: £ T' & 3 » ^tl^ft 

<0ffl^gP^^7>* + y SS^D^t y ea-^-ffi^iiJ^a (computer planime 

try)tJ:oTai^t5. 
[ 0 0 8 1 ] 

b . n 



«5 



a q . 7k14 (aqueous) 

cone. iSJP& (concentrated) 

DM F N, N-f^f***i»75F 10 

DM S 0 ^^f*X;l/**v'F 

e i n^mm^ *y<t (si^ff) 

esi xb^ huxyi/-^tyft 

HPLC Kffif$ft*OV K77^- 

LC-MS »*^nvh^7HM 
M p . 

M S Sl»«f 

N M R * h7P 

of t h . (iRfi) © 

R, Slf^fF^ (HPLC) 20 

THF Tb7tFn77> 
[ 0 0 8 2 ] 



it. a i d r i c hfrzffiXLtcmmzmicmmtzc tm&misTco "i/vxfji" 

Sfttt*i";*"tt, Merck K G a A companyfr6OS"J*y^60(0 
. 0 4 0 m m - 0 . 0 6 3 mm) *f 5. BjiSttlfa ? t 5 1 2 (Buechi512) 

[ 0 0 8 3 ] 

(preparative) H PLC T* fit S * ft fc it&® it . m tti M t L T 7 -fe h - h 'J 7P t 7k 30 
1 : 9 S> 9 : 1 ®^7->'i> F^f ffi Lt R P 1 8-*7A-p||H«ftfc. 
[ 0 0 8 4 ] 
LC-MS/HPL C 73 a : 
L C - M S 7j a 1 

^f§:Micromass Quattro LCZ, HP 1 1 00 ;*7A: Up t i 
sphere HDO, 50mmx2. Omm, 3 /i m : $ Hi #J A ' : 7k + 0 . 0 5%+'S 
, S fcB#J B : 7 -tr h - h l> ;l< + 0 . 05 : v ;/ h : 0 . 0 # 1 0 0 % A -> 

0. 2 # 1 0 0 % A ^ 2 . 9 # 30%A-»3. 1 ft 1 0 % A -» 4 . 5 # 1 0 % A 
;*-7> : 5 5 °C ; ftt J§ : 0. 8 m 1 /# ; U V & tii : 208-400nm o 
[ 0 0 8 5 ] 40 
L C-MS^S2 

ii : Wa t e r s Alliance 2790 LC ;i)7i>: Symme t ry 
C18, 50mmX2. 1mm, 3. 5 ft m ; j§ &m A : 7k + 0 . 1 % . ?g tti S'J B : 
JlrF-F'j/HO. 1 ; i'^i'iyF : 0. Oft 5 % B -» 5 . Oft 10%B 

-» 6 . Oft 1 0 % B ; US. : 5 0 "C ; MM : 1 . 0m UVftll): 2 1 0nm„ 

[ 0 0 8 6 ] 
L C -M S T^a 3 

IS: M i c r oraa s s Platform LCZ, HP 1 1 00 ; A7A: Aqu 
asi 1 C-18, 50mmX2. Omm, 3 /x m ; r§ ft #J A : 7j< + 0 . 0 5%t*S, 
SUM B : 7-fe h— h <J O . 0 5%^! ; 7*7-7iyF : 0. 0# 1 0 0 % A -> 0 50 



. 2ft 1 0 0 % A -> 2 . 9ft 3 0 % A -» 3 . lft 1 0 % A -» 4 . 5ft 10%A; 
*--Ty : 5 5 °C ; $Hm : 0 . 8 m 1 lft \ U V&HJ : 2 0 8 - 4 0 0 n m 0 
[ 0 0 8 7 ] 

h p l c -n a 4 

tigs : H P 1 10 0 (DA D&lijggttt) ;#7.k:Kromasil RP-18,6 
0 m m x 2mm, 3. 5 (i m ; )§(U9I : A = 5 m 1 H C I 0 4 / l H 2 0, B=7th 
- h V ;l/ ; 9 7 ->*x y h : 0 ft 2 % B , 0. 5 # 2%B, 4. 5 # 90%B, 6. 
5ft 9 0 % B ; fttJI : 0 . 7 5 m 1 I ft ; iSfi : 3 0 t ; U V&ffl : 2 1 0 n m,, 
[ 0 0 8 8 ] 

LC-M S # % 5 10 
83§:Micromass T0F-MUX--r>^-7x-r7. Hl^7U;l"f 
^v'ayClnterface 4 — fold parallel injection 
)-HPLC Waters 6 0 0 ; : U p t i s p h e r e HDO, 50m 

mX2. Omm, 3. 0 /i m ; jg tij #J A : 1 1;)< + 1 m 1 5 0%*1, miUMB : 1 17 
^h'h'J;H lml 5 0%^!; ^'^i/'iyF : 0. 0 # 1 0 0 % A -> 0 . 2ft 1 
00%A->2. 9 # 30A->3. lft 1 0 % A -» 4 . 5ft 1 0 % A -> 4 . 6ft 1 
0 0%A->6. 5ft 1 0 0 % A ; *-fy : I : 0 . 8 m 1 I ft \ U V $ft tfj : 
2 1 0 n m c 



Hi§:Micromass Platform LCZ-HPLC Agilent S 
erie 1 1 0 0 ; *H : G r o m-S I L 120 ODS-4HE, 50mmX 
2. Omm, 3 ji m : if m $J A : 1 1 7j< + 1 m 1 5 0%^1, J§ Hi $J B : 1 1 7 -fe b - b 
'J;Hlml 50*^1; ?7^iyh : 0. Oft 1 0 0 % A -> 0 . 2 # 100%A 
-» 2 . 9 # 3 0 % A -> 3 . 1 # 10%A^4. 5ft 1 0 % k ; * - 7 y : 5 5 °c ; 
ffltJS : 0 . 8ml/#:UVtftUJ:208-400nm. 
[ 0 0 9 0] 
LC-MS73&7 

^g§:Micromass Quattro LCZ-HPLC Agilent Se 
rie 110 0; U p t i s p h e r e HDO.50mmX2.0mm, 3 30 

n m ; mmrn a : 1 1 ?j<+ 1 m 1 5 0 mmm b : 1 irth-hu ;n- 1 m 1 5 

0 % ; 9 V i? X. y h : 0 . Oft 1 0 0 % A -> 0 . 2 # 1 0 0 % A -> 2 . 9 ft 3 

0 % A ^ 3 . 1 # 1 0 % A -» 4 . 5 # 1 0%A ; t-7>: 55t;giii: 0. 8m 

1 I ft : U V * a : 208-400nm o 
[ 0 0 9 1 ] 

gUfeflJ 1 A 

[fb i 3 ] 



[ 0 0 8 9 ] 

LC-MSaS6 



20 




40 



6-7D€-3-tf 1 J->*yA;l/^;Vft H (6-Bromo-3-pyridinecarbaldehyde) (5 0 
Omg, 2. 7 m m o 1 ) t 1 , 2-i^>->*^-;l/ (2 0 0 mg, 3. 2 m m o 1 ) £ 
, jf^?pai8§*5 i tfx - # - 5 h ? v 7 (Dean-Stark trap) % ffi X fz tl HE ~7 v 7. n 



50 



$>T'7 yi\— U X h 1 5 (Araberlyst 15) (1 OOmg) t £ t> £ h /l/X y (50ml) 

iR»:0. 4 8 9 g (9ttiRl<D 7 9 %) 

H P L C (££ 4 ) : 3 . 4 6 # 

MS (ESIpos) :m/z = 231 (M + H) + 

'H-NMR (300 MHz, CDC1 3 ): 8 = 8.46 (d, 1H), 7.64 (i, 1H), 7.49 (m, 1H), 4.15-4.0 
0 (m, 4H) ppm . 

[ 0 0 9 2 ] 10 

m m m 2 a 

5 - ( 1 , 3 - v * * v =y y - 2 - -y ?i ) - 2 - e y 5; y ft # — h y ;i/ 



1 A (2. 8g. 12. 5 m m o I ) , WfcESB (1. 6 g, 13. 8mm 
o 1) ^Wf h7+X (F'J7i;il/*X7^) ^r^'H (0) (1. 4 g , 1. 
3 m m o 1 ) ^i/^f ;H^;H»7 5 h* (1 0 0ml) tc jg M L > 8 0 *C T* I? & (1 8 B$ ffl 
) «#t5, ICf + 7 ( h 'J 7i-;biiX7-f ^) ^7^H (0) (0. lg) 
fciDA, KJS*?ftf»S (1 8l$n) 8 0 tflff LTff 2 B Pal (4 815119 

) ^ST'iS&Bf 3o JSK*X3»T'?IS£U Mlc* (1 00m 1) *ibPx, £$^£B1f 
Ixf^ (1 1) T'lffitS. (200ml) T'ML, B&»V?*5">A 

tS|xf;^ffl^f>'J^';K^nvhy77^-Iit§L &B{fc£ft*fife# 30 

«K S : 0 . 94g Ol II 1R S <D 4 2 % ) 

HP LC :3. 2 1» 

MS (ESIpos) : m/z = 1 7 7 (M + H) + 

'H-NHR (400 MHz, DMS0-d 6 ): 6 = 8.81 (s, 1H), 8.09 (s, 2H) , 5.95 (s, 1H), 4.13-3 
.94 (m, 4 H) ppm. 
[ 0 0 9 3 ] 

Hjffiffi] 3 A 

5 - * )i> ~ >i - 2 - tf y s7 y i] ;i/ # x h y n, 
[ it 1 5 ] 40 



lit 1 4 ] 
CN 




20 



CN 




Dodd, D. et a 1 . [J. Org. Chem. 1992, 57, 7226-7 
234] ©^JHfcipttTHiSSftS :7-th://* 85 : 1 5 (59. 5ml) tp © 5 



50 



- ( i , 3-^"*+v7^-2-^;h - 2 - vvv y * )v$=. h v & (nmm 2 a ; 8 

50mg, 4 . 8mmo 1) ClffSllC, ^7-h;U>X**^l (1 02mg, 0 
. 5 9 mm o 1 ) ^iO* So ( 1 8 ISIH) !STTfi» L, #V>V„ M £ 5 

-h;nyx;l/*>l ( 5 0 m g ) 43 «fc tf 7j< (5ml) * An A 5 o ££tt£tc4 8$na 

STTSffta. iicgii^iigst^aiu mniiithyn»iiT*iy 

(quenched)-T So C0£j8**Biax*-;l/ ( 1 0 0 m 1 T» 3 @) T'tttBL, BStgv 9 

t5fc, $f!feBJ£tl£f#3o 
|R1:0. 66g (SHIRS© 9 3 %) 

: 8 0 - 8 2 *C 10 
H P L C (#?£ 4 ) : 2 . 13» 
MS (ESIpos) :m/z=133 (M+H) + 

1 H-NMR (400 MHz, DHS0-d 6 ): 6 = 10.18 (s, 1H), 9.21 (a. 1H), 8.49 (n, 1H), 8.27 
(n, 1H) ppm. 
[ 0 0 9 4 ] 
b ) : 

1. 04g (8. 2mmol) (D**V V )V 9 U V F (oxalylchlor ide)£ 8 m 1 <D V> 
^DD^^XCjgSf §„ - 7 8tt\ 1. 28g(16. 4ramo I) O-^f^XA 
K*BTtS. C ?> $ $ * - 7 8 r T* 2 0 # R9 % If L , # V T* , 7 m 1 <D V t> u u 
* 2 ytC®mi,rcn&m 5 A<D<t&® 1 g (7. 4 6mmo 1) £*D*.> - 781CT'C0S 20 
tf*aC2«p|B«i«-rs.*^-e, 3. 4g (33. 6mrao I) <0h'Jlf;l/75>5 

ffi #J 5>*P'\* , 9->'*p&$'*n'\*-9-WMxf-;b2 : 1) tcJ;oTl»S-ri)<, 
iRfi : 0 . 76g (SlSifi!*©7 7%) 

»ttf-^ : ±m&m 

[ 0 0 9 5 ] 

H % ffiJ 4 A 

5 - * f- )l - 2 - tf U 5? y ts )V X =■ h 'J ;b 
[ft: 1 6 ] 




3 6 g ( 2 0 9 mmo 1) ©2-7D€-5-^f;l/eiJ->*yt3 7. 5g (4 18m 
m o I ) (DisTyitm (copper cyanide)* 5 0 0 ml <D i/ * f- )V sfr )V A 7 5 K 1 1' 2 ^ 
fflSiStS. 5 OtST'^aiL/ct, 1 0%7>t;77)(g» ( 5 0 0 ml) ^IffL-iS: 

* n^ + tfWftSx?-;!/ 9 : 1) ia^t«at§, 
<R 5 : I8g ( H IS i& ft © 7 3 % ) 

1 H-NMR (300 MHz, CDC1 3 ): 6= 2.4 (s, 3H) , 7.6 (m, 2H) , 8.6 (s, 1H) ppm. 
[ 0 0 9 6 ] 

mmm 5 a 

5 - (tFD + ->^fii/) - 2 — \Z V i? y ft >\/ & — v V )V 



[ it 1 7 ] 
CN 




HJ80!MA0fl:£* (1 3g, 1 1 Ommo 1) ?: 4 0 0 m I ©f h 7 ^ DP )t ? >IC 
rg^L, 2 9. 4g (165mmol) ON-^DtX^v'y^F (N-bromosuc 10 

cinimide) t 0 . 4g (1. 6 m m o 1 ) <D > W Jl^Jl* 4=- v" K (dibenzoylperoxid 
e) £ An * 3 <> RCS^»*3«fKSiSU, * L T M'U £ T L , mm?Z> 0 C<D®m* 

o 0 0 m 1 0->^ + ^yfeJ:tf 2 0 0 m KDjJctilKL^ KI?#;1^>7 A (44 

g, 4 4 ommo i) *in*., *k, C 2 MMf-eDlff*- * . liSfPft 

»Lfc«» g-£«l*»iBU *fc, S?^ n d ^ 2 5. 

x Stun J/*a'N**WBIif* 2:i)fc.fcoTflS'r3o 
IRS: 5. 2 g (SHHxa© 3 5 %) 

'H-NMR (300 MHz, DMS0-d 6 ): <S = 4.7 (d, 2H) , 5.6 (t, 1H). 8.0 (m, 2H) . 8.7 (s, 1 20 
H) ppm. 
[ 0 0 9 7 ] 

MMMMM : 
mmm 1 

if* 4 - - 6- ^^;I/-2-^+V-l - [3 - (b'J7 

;V * n ^ ^ ;l/ ) 7 x - ;1/ ] - l , 2 , 3 , 4 - r h 5 £ H a - 5 - fcf U 5 ~>* > A ;!/ # * i/ 

I it 1 8 ] 
CN 




30 



7. Og (34. 2'9 mm o 1 ) ON- [3 - (. h V 7 a ^ 7 xx;l/] M 

(N-[3-(trifluoromethyl)phenyl]urea), 8. 99 g ( 6 8. 5 8 mmo \)<OA—i/7 
y^^X7)lTKh\ 8. 92g (68. 5 8 mmol) Oif* 3-**y7**/7 
— h (ethyl 3-oxobutanoa te)*5 <fc £>* 2 0 g CO # U 'J > & x x ;l/ X 7. x ;!/ (polyphosphori 
c acid ethyl ester)* 2 5 Om 1 <D T H F 4> V MM <£ 5 0 C <D*g£$&l£ 1 8 BS Pe3 31 ftl 
TT'MfftSo £g$-C£aiLfc&, rg&£»£TT-|&£L, ii * » til L X 

1R1: 13. 4 g (91%) 

1 H-NMR (200 MHz, DMS0-d 6 ): S = 1.1 (t, 3H) ; 2.0 (s. 3H); 4.0 (q, 2H) : 5.4 (d, 1 50 




40 



H); 7.6 (in, 3H); 7.7 (m, 3H); 7.9 (m, 2H) ; 8.4 (d, 1H) ppm. 
[ 0 0 9 8 ] 

mmm 2 

A - {5-7-fef-Jl/-6-**/l>-2-**y-l- [3 - (h^/l'tn^f;!/) 7 
- l, 2, 3, 4 -r r- v t H a - 4 - kf U 5 V-M ^y'Z-h'JA 

[{fc l 9] 



CN 




265mg (1. 3mmol) ON - [3 - (h 'J 7**d^*)7i-jH SSfitx 
13 lmg (1. Ommo 1) ©4 - ~> 7/^7X7 *ftF> feitf 1 OOmg (1. 20 
Ommo 1) ©2, 4-^>^->'*y?2m 1 OTHFtfT'llft, ^ IC > 8* Jl O 

MR B : 2 9 m g ( 7 %) 

1 H-NMR (200 MHz, DMS0-d 6 ): S = 2.0 (s, 3H) ; 2.2 (s, 3H) : 5.5 (d, 1H); 7.5 (m, 1 . 
H); 7.6 (m, 3H); 7.7 (m, 1H); 7.8 (m, 1H); 7.9 (m, 2H) ; 8.5 (d, 1H) ppm. 
[ 0 0 9 9 ] 

mmm 3 

4 - (4-7ot7i^)l/) - 6- ^9 L ;V-2-4-+y-l - [3 - ( h U 7 30 
;V^-a^^;l/) 7xx;l/] -1, 2, 3, 4 - t h v t: F a - 5 - tf U = ^ y * )V $ * *> 



204mg (1. Ommol) ON - [3 - ( h V 7 )l> * a ^ ^ ;V ) 7 x x ;V ] SI, 
14 2mg (0. Hmmo 1) 04-7Dt^yX7)l/ftF, feitf.l OOmg (0 
. 77mmo 1) OlfA 3 - * * V 7 # / 7 - F £ 2 m 1 <D T H F * t'iffl £ •& . £ 

tern. ®mzn£TT'®£L. M^®mmtLXi^>vs^^y/mm^^^^m^r 50 




7- h 
[ ft 2 0 ] 

Br 




40 



IRS : 2 3 m g ( 6 %) 

1 H-NMR (200 MHz, DMS0-d 6 ): S = 1.1 (t, 3H) I 2.0 (s, 3H) I 4.0 (q, 2H) ; 5.3 (d, 1 
H); 7.4 (m, 2H); 7.6 (m, 3H) I 7.7 (m. 3H) ; 8.3 (d, 1H) ppm. 
[0100] 

nmm a 

If* 4- ( 4 - z/7 J 7 x^;l/) -6-**-;l/-2-**V- 1 - [4 -7**0 
7 x ^ * ] -1, 2, 3, 4-f F7t Kn-5-ey5->'yA;bt;*->7-h 
[ <fc 2 1 ] 




154mg (1. 0 m m o 1 ) © N - [4-7;WD7i-;H Kl, lOlmg (0 
. 77mmo I) 04 -■>77't>X7;l'f t h\ feitflOOmg (0. 7 7 m m o 1 
) Oif* 3-**V7'*/7-h£2m 1 OT H F ^T'lSJt, # tc , MIl<Oi 
igg?£ta;i 3„ C <D?g£$l£3IfttTT- 1 8^P B 1«ff1-5 0 SiSS: T'ftJP Lfc&, 
STT'ISL, M^iStUaJt LT->* UAtf>/S|if;V^f|^I, U A t «fc S 

iRt: 40rag (14%) 

'H-NHR (200 MHz, DMS0-d 6 ): 6 = 1.1 (t, 3H) ; 2.0 (s, 3H) ; 4.0 (q, 2H) ; 5.3 (d, 1 30 
H); 7.3 (m, 4H); 7.5 (m, 2H) ; 7.9 (m, 2H) ; 8.3 (d, 1H) ppm. 
[0101] 

nt&m 5 

If* 4 - (4-i/777x-*) - 6- ^f;I/-2-^ + V-l- [3-?DD7 
-1. 2, 3, 4-f h7th*n-5-e'j;^y*;l/# + >'7-h 
[ f k 2 2 ] 




20 




'O "CH 3 



40 



1 7 O m g ( 1 . Omrno 1) ON - [3 - )oD7ii/H SI, l00mg(0. 
7 7mmo 1) <D 4 - / ^>X7;l/f t KfeiD' 1 OOmg (0. 7 7 m m o 1) <D 



50 



*ip^.§o c©»^*%a»T"pi8i«m!»ffts.sffl$'p>&aiufc», »»* wf 

T*liL, BiitfciSfflSJi: LT~>£ a^+J-WBt&x^Srfli^T. i"J A let I A 7 
A £ o v h^77-r-tJ;c.Tllii-r-5o 
IR 1 : 1 3 m g ( 4 % ) 

1 H-NHR (200 MHz, DMS0-d 6 ): <$ = 1.1 (t, 3H) : 2.1 (s, 3H); 4.0 (q, 2H) : 5.3 (d, 1 
H); 7.2 (n, 1H); 7.4 (m, 3H) ; 7.5 (m, 2H) : 7.9 (m, 2H) : 8.3 (d. 1H) ppm. 
[0102] 

(1 S) - Z-^F + S'-l-^f;l/-2-t*yif* 4 - (4-f7/7ii* 10 
) - 6- ^f-;l/-2-^-*V-l- [3 - (hU7/^D^f*) 7 x x ;l/ ] -1, 2, 
3 , 4 — x F7 t K a — 5 - tfl) 5 +->7 - h 

[ it 2 3 ] 



200mg (0. 98mmol) ON - [3 - (h'J7;^n^f;l/) 7 x x ;l/ ] I| 
, 129mg (0. 98mmo 1) O 4 -->7/^yX7;l/ft F, 92mg (0. 49 
m m o 1) (O (1 S) - 2- ^h + ->-l-^5 L ;l'-2-^- + yx^;l/ 3 - * ^ V 7 # 
7 7 - K *5il>* 2 9 5 m g <D # I) U^^X^;PxX7;l/^3m 1 OTH F «f ® » * -ft 

96mg (40%) 

1 H-NHR (200 MHz, DMS0-d 6 ): 8 = 1.3 (d, 3H) I 1.4 (d, 3H) ; 2.0 (s, 3H+3H) I 3.6 (s 
, 3H); 3.6 (s, 3H); 5.0 (m, 1H+1H); 5.4 (m, 1H+1H); 7.6-7.9 (m, 8H+8H) ; 8.4 (m, 
1H+1H) ppm. 



4 - l\> -5- (4-t;l/*!)r;l/A;Hzil/) - 2 - * V - 1 - [ 3 - ( 

h V 7/1/* n * ^/V) 7 x x/l/] - l, 2, 3, 4-f F5t Fo-4 - If!) 5 v^x;!/} 40 




20 



[0103] 

HSgfl) 7 



lit 2 4 ] 



CN 




10 



150mg (0. 73mmol) <D N - [3 - ( h V 7 fr* u * ? )l)7 x 
„ 96mg (0. 7 3mmo I) ©4--> 7/^7X7 ;1/ r K , 63mg (0. 37m 
mo 1) <£> 4 - ( 4 - * ;l/ # U ^ ;I/ ) -4-* + V-2-7"^/>feJ:t>'2 2 OmgO* 
iJijy|if;HXf;^3ralOTHFffT*II?^:5„ iI<Dzg£tl£iIj?itTT*l 8 B# 
M)ft5o T-ftJP Lfc»» S»*X£TT*l*iU »»*}gttiaifc U->^nD 

20 

|R» : 2 8 m g (1 6 %) 

1 H-NMR (300 MHz , DMS0-d 6 ): 5 = 1.5 (s, 3H) I 3.1 (m, 4H) ; 3.6 (m, 4H) I 5.3 (br.s 
, 1H); 7.6 (in, 2H); 7.7 (a, 1H); 7.8 (m, 2H) ; 7.9 (m, 2H) ; 8.0 (br.s, 1H) ppn. 
[0104] 

mmm 8 

4- (4-->777i-;l/) -N, H-i?3Lf-fU- 6 - * ?- - 2 -**V- 1 - [3 
- (hn^tn^f;!/) 7 x n ;l/ ] - l , 2, 3, 4-rh7t h'n-5-E'J5-7> 
* ;l/ * * it 5 K 
■ [ft 2 5 ] 




200mg (0. 98mmo 1) <9 N - [3 - (MJ7A^d^)1/)7i-;1/] S IS 
x 128mg (0. 98mmo 1) 04 -->7M7X7;1/Tt l>\ 7 7mg (0. 49 
mmol) ®4- (4-v ? x^;l/7 = y) - 4 - **V - 2 - / >6 ilf 2 9 5 mg 
Oi'JiJ>|lf;HXf;«3ra I OT H F f>t'H?t5„ COg^^MTT'l 

8bjhji»?s. t»ip Lfc», ®<&zm£tx*®4z u &m%mitiM t i? 9 

W: 1 06mg (4 7%) 50 



1 H-NUR (300 MHz, DMS0-d 6 ): S = 0.9 (in. 6H); 3.1 (n>, 4H); 5.2 (br.s, 1H); 7.6 (m 
. 2H); 7.7 (m, 1H); 7.8 (m, 2H) : 7.9 (m, 2H) : 8.0 (brs, 1H) ppm. 
[0105] 

mmm 9 

6-75Z-4 - (4-->7;7i-;l/) - 2- **V-l- [3 - (MJ7;I/*n^ 
f - ;1/ ) 7i-;H - 1 , 2 . 3 , 4-fh7kFn-5-lf , ;5yv***-h l J* 

nt 2 e] 



CN 




400mg (1. 97mmo 1) ©N - [3 - ( F U 7;^D^f;b) 7 x ^ ;b ] £}< fg 
, 199m.g(l. 5 lmmo 1) 04-i/77^yX7;VrtK*itf 1 OOrag (1 
. 5 1 mm o 1 ) <Dva 7 - h »J ;!/ (malonon i tr i 1 e) % 2 m 1 <D T H F $ IC M L , # t 

«R fi : 4 m g ( 1 % ) 

'H-NMR (400 MHz, DHS0-d 6 ): <5 = 5.2 (d, 1H); 6.0 (s, 2H) ; 7.6 (n, 3H) ; 7.7 (in, 2 
H); 7.8 (b, 1H); 7.9 (m, 2H) 8.4 (d, 1H) ppm. 
[0 1 0 6] 

mmm i o 

x =f- )\, 4 - (4 - , >77 7i-;l') -3-*;l/5*-6-^f/l/-2-t*y-l- 
[3 - (f'J7;l/*o^;l/) 7I-JP] -1, 2, 3, 4-f h7tKn-5-lfU2 

C ft 2 7 ] 



CN 




lOOmg (0. 23mmol)O^iSg0iJl^lml«v ; ^^;l'^;l/A75Ktcr§®L 
^ ^! (C x 3 5. 7 m g ( 0 . 2 3 m m o 1 ) <D # X #U ;l/ £ □ U K (phosphorylchloride 
)£iQ;i3„ 7 0tT'2MIfft5, T'ftSP L/cSt, 

H P L C\Z ZiTWMt Z> B 





IR1 : 4 3 m g (41%) 

1 H-NHR (300 MHz, DMS0-d 6 ): S = 1.1 (t, 3H); 2.1 (s, 3H) : 4.1 (q, 2H); 6.4 (s, 1 
H); 7.6 (a, 2H); 7.7 (i, 1H); 7.8 (n, 1H): 7.9 (m, 4H); 9.2 (s, 1H) ppm. 
[0107] 

mmm 1 1 

4 - C4-->7/7i-*) -6-*f->U-2-**y-l- [3 - ( 1- >J 7 Jit u * 
7 x ^ ;!/] - 1 , 2 , 3 , 4-fh7tKD-5-e'J5J^AA#yI 
[|fc2 8] 



CN 




3 g (7mmo 1) <9flffi{&Jl£50ml<9 7j<i:x*/-;l>t£cDl 0 0ml 0 5%7j(i 

ft* u *£©S£ttfc»»*-s. sis«^»*siaTf i 8 n$ mat -r s . gi^i^Tt- 

•IX*: 1. 27g (45%) 

'H-NMR (300 MHz, DMS0-d 6 ): 8 = 2.0 (s, 3H); 5.4 (d , 1H); 7.6 (m, 1H): 7.6 (m, 2 

H); 7.7 d, 1H); 7.8 (m, 1H); 7.9 (m, 3H) ; 8.3 (d, 1H); 12.5 (s, 1H) ppm. 
[0 1 0 8] 

mmm 1 2 

4 - (4-->777i;*) - 6- ^^;l/-2-**V-N-7*Dtf;l/-l- [3 - ( 30 
MJ7;^D^fA) 7i-*] -1. 2, 3, 4 -f h 7 t: Ha - 5 - tf U 5 5? > * ;!/ 

C it 2 9 ] 



40mg (0. lmmo 1) © H Sg 0>] 1 1 % 2 m I <0 *J * =f- )l * ;U A 7 2 K K f§ 8? L , 
7 m g ( 0'. 11 m m o 1) <^)n — ^Dlf^bT'^^'s 1 5mg (0. 1 lmmo 1) O 1 
-fc Ko + -> - 1 H-^y/ H) 7 V-;l/7j<l0tl ( 1-hydroxy-lH-benzotriazole hydrate 
) * «t If 1 2 m g ( 0 . lmmo 1) C> 4 - ^ ;< ^ ;b 7 = 7 t! U :>* > £ An x. 3 „ j£ g£ 
ft5:0tT'll$L, * V* , 2 lmg (0. 1 lmmo 1) <D 1 - (3 - ->^f;l/757 50 




20 




N 
H 



|^\/ CH 3 



40 



7at?;l/) - 3 - if ^AA^f'f 5 FS»t*iO**, C0KJSfi£ft%3fi"Cl 8 1$ 
MSI, *V»*, ?J<i:6f g?x^;l/%iD;L S „ W«*B*ftfil7ktt«»** * U •> A (satu 
rated aqueous KHS0 4 ). ** J: tf U 8it b 'J ^ifSlU H£TT*l£fg 

H^ltS, £SSCISCT, fiSft*St*7A^OVh^77-f-Sftli»l!HPL 

iRfi : 2 9 m g (66%) 

1 H-NMR (300 MHz, DMS0-d 6 ): S = 0.7 (t, 3H) ; 1.3 (sext, 2H) : 1.7 (s, 3H) : 3.0 (q 
, 2H); 5.4 (d, 1H); 7.6 (m, 3H) ; 7.7 (a, 2H) ; 7.8 (m, 2H) ; 7.9 (n, 1H); 8.1 (d. 
1H) ppm. 
[0 1 0 9] 

mmm 1 3 

4 _ ( 4 _ i/7 y 7l - / i,) - N- - 6- ^f-;l/-2-**V 

-1- [3- (hiJ7**B^f*) 7x-;l/] -1, 2, 3, 4-f h7fcFo-5- 



48mg (0. 1 2mmo 1) cDH/fctfiJ 1 1 5; 2 m 1 f ^*;U7 5 Ftcgi L 

, 1 0 m g ( 0 . 13mmol)<D2-^h4 1 '>xf-;l/75>, 1 8 m g ( 0 . 13mm 
o l).0 1- tKD*i/-l H-^y/HUT 7k » l&fc itf 1 5mg (0. 12m 30 

mo 1 ) 04-';^f;P75yii 1 J , ;5'*lPiS. EJ&fi^** Ot?»tfL, #VT*, 
25mg (0. 1 3mmo 1) © 1 - (3 -f^f *73; If*) - 3 - X * ;V * )l 

ijnfSIL, I$TT*If?^%it5o &gfcf&i;T\ * $ % £ H A 5 A * D V 
h^57-f-$feti7>«H P L CCioTMBti. 
iRfl : 2 2 m g (40%) 

1 H-NMR (300 MHz, DMS0-d 6 ): S = 1.7 (s, 3H) ; 3.2 (s, 3H) ; 3.3 (m, 4H) ; 5.4 (d, 1 
H); 7.6 (■, 3H); 7.7 (m, 3H) ; 7.9 (m, 2H) ; 8.1 (■, 1H) ppm. 
[0110] 40 

mmm 1 4 

X *■ ;l/ 4 - (4-5/7/7xX;l/) - 3, 6 - *J * + )V - 2 - * *.V - 1 - [3 - ( 
hi]7^*n^*) 7x-7b] -1, 2, 3, 4-Tb7tKa-5-(f'J5-7yA^ 
# * > 7 - h 



Hfc 3 0 ] 
CN 




20 



[ it 3 1 ] 
CN 




10 



89mg (0. 2 1 mm o 1 ) OUSI^J 1 * T H F 2 m 1 •*> CD 6 0 %?J<i!t{fc-f h'J^A 
CO) 12. 4mg (0. 3 1mmol)SS®fc:An;t3o JKD*g£-tl£SigT* 
2«fF^Sfft5, ^^T% 2 6mg(0. 2 1 m m o 1 ) <D S8 5? ;>< f- As % 1)0 X. , ft K > 



iRi : 8 5mg (93%) 

1 H-NHR (200 MHz, DMS0-d 6 ): 8 = 1.1 (t, 3H) I 2.0 (s, 3H) : 2.8 (s, 3H) : 4.0 (q, 2 
H); 5.5 (s, 1H); 7.6 (a, 3H) ; 7.7 (m, 1H); 7.8 (m, 2H) ; 7.9 (a, 2H) ppa. 
[01 1 1 ] 

nmm 1 5 

X f- A, 3-7-^^)1-4 - (4-->7,/7i-;l/) - 6- *?)l-2-**V-l- 
[3 - (FU7**n^^) 7i = ;H -1, 2, 3, 4 -f h5t Ka - 3 
s? y * ;i/ # * ~> ^ - h 

[ it 3 2 ] 




lOOmg (0. 2 3mmo 1) ©Hfti 1 ^ T H F 2 m 1 if © 6 O %*Htt I- 'J ■) 
L (S£fe}*tf <Z>) 12mg (0. 2 8mmo 1) ISItii^S. C<DiS§**SST2 
Bf KfiJ$-f ftt^T', 9 1 m g ( 1 . 1 6 m m o 1 ) <D i&it 7 -te =J- ;l/ (acetyl chloride 
)£ADtU ft(C> C <Dg£»*giB"ejgfc 2 «FW!Jt#-f S. ft^-e, *fcBSxf-;l/%io 

3 „ 4Sft*Ilc*7L*nvh^77«f-SfcS»lJiHPLC 

Ul: 93mg (85%) 

1 H-NMR (200 MHz , DMS0-d 6 ): S = 1.2 (t. 3H) I 2.1 (s, 3H) : 2.5 (s, 3H); 4.2 (a. 2 50 



20 




40 



H); 6.7 (s, 1H); 7.4 (m, 1H); 7.5 (m, 2H) ; 7.6 (m, 1H); 7.7 (m, 1H); 7.8 (a, 1H) 
; 7.9 (m, 2H) ppm. 
[0112] 

mmm 1 6 

~>*x^;l/ 6- (4->7;7i;*) -4-*f-/l/-2-:**y-3- [3- ( h 'J 
7;Vtn^f;l/) 7i-)H - 3 , 6 - S? t K n - 1 . 5 ( 2 H ) - U y 5 >V * ;1/ * 
+ 5/ 7 — h 
lit 3 3 ] 



lOOmg (0. 2 3mmo I) C^If] 1 T H F 2 in I 6 0 %7j<Htt h 'J >) 
L. (SS^rfttf <D) 1 2 m g (0. 2 8mmo 1) IffljgCilOx 5, C$)S£tt*gi&-e2 
BtF^aff-fSo 2c ^ T* , 1 26mg (1. 1 6mmo 1) O^nnl^iif ;!/ (x^;l/ 
*0ij K f) )l> & -T - Y : ethyl chlor idocarbonate)?: An * . C © ig-o^ * S S T? M 

lC*7A^DVh^77^-Sft(i^UH P L ClCtoTJISt*. 
IR ■ : 92mg (79%) 

'H-NMR (200 MHz, DMS0-d 6 ): <5 = 1.2 (t, 3H; t, 3H) I 2.1 (s, 3H) I 4.2 (m, 2H) ; 4. 
3 (q, 2H); 6.4 (s, 1H); 7.4 (m. 1H); 7.5 (in, 3H) ! 7.7 (ra , 1H); 7.8 (n. 1H); 7.9 30 
(m, 2H) ppm. 
[01 13] 

mmm 1 7 

If* 4 - (4-'>777i;;l') - 6- ^f;l/-i - (3-^f;l/7x-;l/) - 2 
- # * V - 1 , 2, 3, 4 - f h 7 t F D - 5 - if u 5 ->* y * ;v t: * •> 7 - h 
[ <fc 3 4 ] 




"CH 3 



\ 



20 



10 



CN 




O "CH 3 



40 



150mg (1. Oramo I) K)N- [3-^f;l'7iz;l'] SI, lOlmg (0. 
7 7mmo 1) (O 4 - ->7 / 'OX7;l/f t Kfe J: (/ 1 OOmg (0. 7 7 m m o 1) <D 



50 



3-**7 72:y&xf-;l/ (xf ;l< 3-* + V7^/7-h : ethyl 3-oxobutanoate) 
* 2 m 1 OT H F (ffC^fflt, * fc . M £ 1 © S « K * in A 3 . : ©g^ft^SffiTT' 1 

©1 : 8 m g ( 3 %) 

'H-NMR (200 MHz , DMS0-d 6 ): 5 = 1.1 (t, 3H) : 2.0 (s. 3H) ; 2.3 (s, 3H) : 4.0 (q, 2 
H); 5.3 (d, 1H); 7.0 (i, 2H); 7.2 (■, 1H); 7.3 (■, 1H); 7.6 (a. 2H) ; 7.9 (m, 2H) 
; 8.2 (d, 1H) ppm. 

[0114] 10 
1 8 



if/1/ 4 - (4-*nn7x-;I/) -6-*?-;1/-2-**V-l- [3 - ( b U 7 
)]/ * u * f ;1/ ) 7 x - ;l/ ] - l, 2, 3, 4 - r I- 7 l: F n - 5 - (f 'J 5 ->* y A ;1/ 




20 



204mg (1 . Ommol) ON - [3 - ( f 'J 7;l/^n^f jl/) 7i-^] S<^> 
108mg (0. 7 7mmo 1) O 4 - ^ nn^>X7;l/f t I'fciCf I OOmg (0. 
7 7 m m o 1) ©3-*+V7^|lf ;^2m 1 OTH FtlClSU M*£* 30 

1R1 : 2 9 m g ( 9 % ) 

'H-NMR (200 MHz, DMS0-d 6 ): 8 = 1.1 (t, 3H) ; 2.0 (s, 3H) : 4.0 (q, 2H); 5.3 (d , 1 
H); 7.5 (in, 5H); 7.6 (in, 1H); 7.7 (ra, 2H) ; 8.3 (d, 1H) ppm. 
[0115] 
1 9 



if* 6 - (7"Dt^;l/) - 4- (4-->7/7xx;l/) -2-**V-l- [3 
- (hU7/^D^jl/) 7 x X ;l/ ] - l, 2, 3, 4-f F7tFu-5-^'J5i/'y 40 



Ut 3 6 ] 
CN 




10 



3g (7mmo 1) OHMM 1 4 1 0 Om 1 Oi'aDtx^itiSljltS. Ott\ 55 
8mg (3. 4 8mrao 1) OlS^STtS. COS^ftSliBf 2effl»ff L, *^ 

, -> 'J A tc J; i A 7 A ^ a y h ^7 7 -f - tci ^ IMS 1 5 „ 
: 3 . 2 g (90%) 

'H-NMR (200 MHz, DHS0-d 6 ): <S = 1.1 (t, 3H) I 4.0 (q, 2H, d, 1H); 4.6 (br d. 1H); 
5.4 (d, 1H); 7.6 (m, 3H) ; 7.7 (m, 2H) ; 7.8 (m, 1H); 7.9 (m, 2H) ; 8.6 (d , 1H) pp 20 



[0116] 

mmm 2 0 

x^;l/ 4- (4-->7/7i-;V) -6- [ (->'if ;V75^) -2-** 
V - 1 - [3 - (h'J7;^u^;l/) 7 x - ;l/ ] -1, 2, 3, 4-f F7tFD-5 

- tr y 5 ->* y * ?v # * ~> 5 - r- 

[ it 3 7 ] 



20mg (0. 04mmol) <DnMM 1 9 4 2ml ©7th >K®B % fC , 8 m 40 
g (0. 10mmol)(D5''lf;I/75y*i(lA5 o C©jg-&»*Sfi-ei8«fBBaffb 

«i: 1 5mg (7 5%) 

1 H-NMR (300 MHz, DMS0-d 6 ): 6 = 0.6 (t, 6H) : 1.1 (t, 3H) ; 2.0 (m, 2H) ; 2.2 (m, 2 
H); 3.1 (br d, 1H); 3.9 (br d, 1H); 4.1 (q, 2H) ; 5.4 (d, 1H); 7.5 (■. 1H); 7.6 ( 
d. 4H); 7.7 (m, 1H); 7.9 (in, 2H) ppm. 
[0117] 



x^;l/ 6 - (7-V s tf-fr) - 4 - (4->777i;)b) -2-**v-i- [ 
3 - (h'J7/l/*D^f;V) 7xx;l/] -1, 2, 3, 4 - r h 7 t H D - 5 - If 'J 5 50 



m . 




30 



mm 2 i 



y ij # * =7 - Y 

[ it 3 8 ] 
CN 




50mg(0. 1 Ommo I) ©^«U!l 9% 2m 1 «7t h ^KSIIt, ^E, 18 
mg (0. 20mmo 1) <D7-'J>^iP^2> 0 CCl^i^IiST' 1 8 B$[iaJiJ$ L, # 
^T, Si^ISTT'SifS. Sii*#IftH P L C fc<fc ^TSlt S„- 
2 8 m g (55%) 

'H-NMR (300 MHz, DMS0-d 6 ): S = 1.1 (t, 3H) ; 3.6 (d/d, 1H); 4.1 (q, 2H) ; 4.4 (d/ 
d, 1H); 5.4 (m, 2H); 6.2 (m, 2H) ; 6.5 (m, 1H); 6.9 (m, 2H) I 7.6 (m, 6H) ; 7.9 (m, 

2H); 8.4 (d, 1H) ppm. 

[01 18] 

m fa m 2 2 

( + ) - X =f- )\> 4 - (4-->777i-;l/) - 6- ^^;l/-2-^"4 L V- 1 - [3- 
(F^/l'tn^;!/) 7.x -71/] -1, 2, 3, 4 - r h7t Fa - 5 - tl'J 5 
71/ 31? + $/ v — h 

lit 3 9 ] 
CN 




1. 5mKOS8if*ti8»«nftft^ftl OOmg, *7iKBD 8 3 6 1 (ty 
v - N-^^^7Ua-i'7l/-L-a-ri/> - l - ^yf;l-75 K fc S "3 < * 71/ U # y 
71/ -tr 1^ ^ ^ — . 0t*H fF&PSI&Sg E P - A - 3 7 9 9 1 7 #fiB) , 2 50mmX20mm 
, ®&m S|if;K MS Z-5ml/d, fit 2 3t, SXi 2 5 0 0 fi U M 
ffi 2 5 4 n m„ 

1 H-NHR (300 MHz , DMS0-d 6 ): 6 = 1.1 (t, 3H) : 2.0 (s, 3H) ; 4.0 (q, 2H) ; 5.4 (d, 1 
H); 7.6 (m, 3H); 7.7 (m, 2H) ; 7.8 (m, 1H); 7.9 (m, 2H) ; 8.4 (d, 1H) ppm. 

[a] 20 = + 3. 3° ( A = 5 8 9 n itk ^^DD^y, c = 5 3 5. Omg/10 
Oml) 

[01 19] 



10 



20 



30 



40 



50 



mmm 2 3 

(-) -if* 4 - (4-'>777i-;l/) - 3, S-&*1-/U-2-**' k J-l- 

[3- (h'J7;^n^;l/) 7i-;l/] -l, 2, 3, 4--fhvtKn-5-eU5 

Hfc4 0] 



lOOmg (0. 2 3mmo l) fl)Jli«2 2 *TH F 2m l *06 0%**ftt h 'J 
*7 A (SE^JScf©) I4mg (0. 3 5mmo I ) IfflItllDK.5 0 <KDU-&®*m'&T' 
2iF B 1Ijftli„ ^^T\ 2 9mg (0. 2 3mmo 1 ) OSSSi/^ f;l/^J)Px.> ^IC, 

c<D&^m?fg.ux°-g.\z 2mmmftt z> 0 x^-e. iktmrnm-frtttiiz., watt*** 
m *® &m t l Z is i> u y y /mm*-?- & z . y v * \c & % * ? h t u-* v v =? 

76mg (74%) 

'H-NMR (200 MHz, DMS0-d 6 ): 6 = 1.1 (t, 3H) ; 2.0 (s, 3H) ; 2.8 (s. 3H) ; 4.0 (q, 2 
H); 5.5 (s, 1H); 7.6 (m, 3H) ; 7.7 (m, 1H); 7.8 (m. 2H) ; 7.9 (m. 2H) ppm . 

[a] 2 0 = -1 8. 1° (l = 5 8 9 nra, V >7 D a * * y , c = 5 3 0 . Omg/1 
0 0ml) 

[0120] 
jg ft£ 2 4 

x ;l/ 4 - ( 6 - v- 7 7 - 3 - t! 'J - ;1/ ) - 6- /f)l/-2-*+V - 1 - [ 3 - 
(h'J7/l/*n^;l/) 7i^)H -1, 2, 3, 4-rh7tHD-5-lf'J5v ? >* 
;l/ # * y ? - h 
lit 4 1 ) 



fh7tKn77y(Sml) (fOltf»3A (7 6rag, 0. 58mmo I) Ol» 
?g ?g £ , 3-^ + V7^Hf* (7 5mg, 0. 58mmol)s N — [3-(hU 
7;^D^f;l/) 7 x x K H (1 1 8mg. 0. 58mmo 1) 33 <fc # D V Vgl 




H 3 C 




f;HXf;l/ (2 0 Omg ; C a v a et a I. , J. Org. Chem. 1969 
, 3 4, 2 6 6 5 ©¥«fcftoTSrfcfcHH*ftfc) RjSS^tt* 2 BH (4 

8 ) m 85 L , f Of, g|i£DMSO (2ml) TSJJL, »KHPLCtJ: 

IR1 : 92mg (UStllXfi© 3 5 %) 

MS (ESIpos) : m/z = 4 3 1 (M + H) + 

H P L C (Hm 4 ) = 4 . 6 3» 

'H-NMR (300 MHz, DHS0-d 6 ): S = 8.76 (s, 1H), 8.36 (d, 1H), 8.16-8.00 (n, 2H) , 7 
.83-7-74 (m. 2H) , 7.75-7.58 (m, 2H) , 5.47 (d, 1H), 4.03 (quartet. 2H) , 2.06 (s, 10 
3H), 1.08 (t, 3H) ppm. 
[0121] 



4 - {5 - ( i H - ^ 5 ^ ;b - l - ;l/ A ;i/ # - -6-*f-/i/-2-**y- 

1- [3 - (h'J7;UD^f;l/) 7i-A] -1, 2, 3, 4-f b7tKo-4-K 
'J 5 i/ - ;l/ ) ^ W - h U ;i/ 
[ft 4 2 ] 



5mlO^jlS/*^g L ;l'*;l/A7=KftJ©^fiS^!lll©{k^tl50 1mg(l. 25mm 30 

0 1 ) $ (c , 56 7mg (3. 5 m m o 1 ) «D N , N - # ;b # - ;t/ ->* 'f = 2* y- ;b (N, 
N-carbonyldiiniidazole)?riin^ 5 . £ ©KJSiB£» * — BftttE L fcgk SK*HffiT-Pal 

: 500mg ( g tra IR M 8 8 . 6%) 
MS (El) :m/z = 452 (M+H) + 

1 H-NMR (200 MHz, DMS0-d 6 ): 6 = 1.40 (d, 3H) , 5.5 (d, 1H), 7.0 (s, 1H) , 7.55-8.0 
(m, 9H). 8.4 (s. 1H), 8.45 (d , 1H) ppm. 

[0122] 

m m m z 6 40 

2-tKD + ->lfiV 4 - (4-i/7/7iz;l/) - 6- *f-;l/-2-:**7- 1 - 
[3 - (hiJ7;^n^jl/) 7i-;H -1, 2, 3, 4-fh7t Kn-5-lf'J5 
5/ + 5 ~ r- 



flgffl] 2 5 




20 



lit 4 3 ] 



CN 




10 



MMm 2 5 (Dik-Sty 4 5 . lmg(0. lmmo 1) l/>^j3-*0. 5ml 

icfti**. K*ss^w%iKi i oott'i mmftntZo c®Ej&ii£ft*#ttH 

PLC (i)7 A : A g i lent Zorbax Extend C 1 8 20mmX5 
Omm, 5/im I&J&A : 7^F-f'J;K MB :?K+0. \ %'MT \ 9 7 <J 

X y h : 0 ^ 1 0 % A , 2 # 10% A, 6 # 90% A. 7 # 9 0 % A , 7. 1 # 

1 0 % A , 87} 1 0%A 2 2 0 nm;aAi:» 5 0 0 (i I I SAS ( numb 

er of injection) : 1) K£?TmM?Z>o A/T^5 75 * fa Ji 20 

HXi : 2 2mg ( H it i& * <D 4 9 . 4%) 
MS (EI) :m/z = 446 (M+H) + 

1 H-NMR (300 MHz, DMS0-d 6 ): 5 = 2.05 (d, 3H) , 3.5 (quartet, 2H) . 3.95-4.15 (m, 2 
H), 4.75 (tr, 1H), 5.45 (d, 1H). 7.55-7.75 (a, 5H), 7.75 (d, 1H), 7.85 (d, 2H) , 
8.35 (d, 1H) ppm. 
[0123] 

m m m 2 7 

2 - (j;^f/l/757) x^-;l/ 4 - (4-i/777i;A) - 6-^f-;l/-2-* + 

V - 1 - [3 - ( h V 7 )\>* a * f-fr) 7i=;H -1, 2, 3, 4-fh7tHD-5 30 
- tf U 5 S? > A )V # * 5 - r- 
lit 4 4 ] 



CN 




40 



^SS0ij25O{b-Qt/4 5. lmg(0. lmmo 1) 52 - (i'^f-;l'7;y) I?/ 

-;i/o. 5mi tiDx5. Rfom-etVi*® i o o°cv i mmmnt z B nrnvt, c<or^ 

il&H^^^HP LC (*7i: Agilent Zorbax Extend C 1 8 
20mmx50mm, 5ftm;S«A:7-fcr-:=.by;l/»}g»B:*+0. 1 % it 7 > 
€-7 ; ^'7->*l>h : 0» 1 0 % A x 2 # 1 0 % A , 6 # 90%A, 7^ 90 
% A , 7. 1 # 1 0 % A , 8t1 1 0%A ; SS : 2 2 0 nm ; SAI : 1)5 0 0 (i I 50 



its. 

IR * : 24mg ( H f& iR * © 5 0 . 8%) 
MS (EI) : m/z = 4 7 3 (M + H) + 

1 H-NMR (300 MHz, DMS0-d 6 ): <5 = 2.05 (d, 3H) , 2.1 (s, 6H) , 2.4 (m. 2H) , 4.1 (m, 
2H), 5.35 (d, 1H), 7.55 (d, 1H). 7.6 (d, 2H) , 7.7 (m, 2H) , 7.8 (d, 1H), 7.85 (d, 

2H), 8.35 (d, 1H) ppm. 

[0124] 

mmm 2 8 

2 - ( 4 - e U V - ) x ;i/ 4 - (4-->7/7i-;W -6-**;!/ - 2- ** 10 
V-i - [3 - (F'J7;Un^f*) 7xx ;H -l. 2. 3, 4-f h7tKn-5 
- If 'J 5 s> ^ * ;i/ # * 7 - h 
[ it 4 5 ] 



HSS0>j25O{k-&%45. lmg (O. lmmo 1) * 2 - ( 4 - kT U S> - ;l/ ) X £ 7 
0 . 5 m 1 tc An * 5 „ SiSjB-&*%*5 1 0 OtT' 1 BtF^I^tS. /$iPt£v C £>KJS 
S^i^^KH PLC (*7A : Agilent Zorbax Extend C18 
2 0mraX50mm, 5(ira;SlA :7th^h'J;k SiB :*+0. 1%87> 
t"7 I ^7^l>h : 0^ 1 0%A, 2» 1 0 % A * 6 # 9 0 56 A, 7» 90 30 
%A, 7. 1 # 1 0 % A . 8 # 1 0%A ;|ft: 2 2 0 n ra ; SAi : $5 5 0 0 )i 1 
;£Aifc: 1) KiotlStS. t)S»*H7^S77*i'3>*«» 1 *3STT*» 
JSf 

«R ft : 17mg ( H H UX » <D 3 3 . 5%) 
MS (EI) :m/z = 507 (M + H) + 

'H-NMR (300 MHz, DMS0-d 6 ): S = 2.0 (d, 3H) , 2.9 (tr, 2H), 4.3 (tr, 2H) , 5.25 (d 
, 1H), 7.15 (d, 2H), 7.45 (d, 2H) . 7.5 (d , 1H), 7.65 (tr, 2H) , 7.8 (m, 3H) , 8.35 
(d, 1H). 8.4 (d, 2H) ppm. 



2 - (2 - If V i/ - ;1/ ) x^;U 4 - (4-->777i-A) A* -2-** 

V-i - [3 - ( MJ 7 ;t/ * n f - ;U ) 7i-;H - l, 2, 3, 4-fl>7tFn-5 
- e u 5 v y * ;i/ # * 7 - b 




20 



[ 0 1 2 5) 

^ fig ff>J 2 9 



40 



[It4 6] 




%mm 2 5 <Dffc£$&) 45. lmg(0. lmrao 1) *2 - ->*x;l/) X * y 

-;l/0. 5 m 1 Kfti it S. KiSS£ft*» 1 OOtfl SfHS»t5, tt«fft« costs 
g^^MHPLC (*7A: Ag i lent Zorbax Extend C18 
20mmX50miTU 5 /i m ; gl A : 7t F 'J SIB :*+0. 1%S7> 
t-7;^7f*iyF:0» 1 0 % A , 2ft 1 0 % A . 6 ft 9 0% A , 7ft 90 
% A , 7. 1 # 1 0 % A , 8ft iO%A;iI:2 2 0 nm;SAi:i5 5 0 0 /il 
; SAt : l) CfcoTMHTS. 4**%^A,?^5 77**>3>**». K^TT'il 20 

iRi : 2 2mg ( SltUx* <0 4 3 . 4%) 
MS (EI) : m / z = 5 0 7 (M + H) + 

'H-NMR (300 MHz, DMS0-d 6 ): 6 = 2.0 (d, 3H) , 2.9 (tr, 2H) , 4.3 (tr, 2H) , 5.25 (d 
, 1H), 7.15 (d, 2H), 7.45 (d , 2H) , 7.5 (d, 1H), 7.65 (tr, 2H) , 7.8 (m, 3H) , 8.35 

(d, 1H), 8.4 (d. 2H) ppm. 

[0126] 

mmm 3 0 

2 - ( 2 - * * V - 1 - t! n y x ;l/ ) 4 - (4 - ->777i-;l/) - 6 - 

^/l/-2-*+V-l - [3 - (h'J7;^D^f;l/) 7 x X ;l/ ] - 1 , 2, 3. 4 - T 30 

[ffc4 7 ] 



HSfiW2 5©{k^ ! ft4 5. lmg(0. 1 mmo 1 ) t 1 - (2-t Fa^Vif A) 
- 2 - fcfo «J > 0 . 5 m 1 tfciS. KJSrg^ftSr&l OOTCT'l^P^IfftS. 
9ft, COSJ51^ft4»«H PLC (*7i : A g i lent Zorbax Ext 
end C18 2 O mm X 5 0 mm, 5 (i m ; ilA : 7t h - h 'J;k SIB : ?J< + 

o. i % it 7 y * -7 ; y 7 ->* x y h : 0 ft 10% a. 2 # 1 0 % a , 6 # 90% 

A, 7ft 90% A, 7. I ft 1 0 % A * 8 # 1 0%A ;$§: 2 2 0 nm;aAl 50 




:£j500/i 1 ;*£Aifc: 1) tioTlStS. 4jS«*£A,T^575*S'3S'** 

IK*: 25mg OIt£i&a<D 4 8 . 8%) 
MS (EI) : m/z = 513 (M + H) + 

'H-NMR (300 MHz, DMS0-d 6 ): 8 = 1.8 (quintet, 2H), 2.0 (d, 3H) , 2.1 (tr, 2H) , 3. 
2 (tr. 2H), 3.4 (tr, 2H) , 4.0-4.2 (■, 2H) . 5.35 (d, 1H), 7.55 (d, 1H), 7.6 (d, 2 
H), 7.7 (tr, 2H), 7.8 (d, 1H), 7.9 (d, 2H) , 8.4 (d, 1H) ppm. 
[0127] 

H«fl 1 4 - 1 6©¥«fc*Pi;T. &0fc£**»i61-3. 
EH 2] 10 







ma*** 


IRS 
I%1 


(*») 


[M+H] 4 




CN 












i r ii 


Xlfitt l ; 


oD 




j 10 




CN 










32 


II i V 

H,C^N^O 

A 

a CF , 


S^Ca) 1 ; 

Oy /c T-J — y t-» >■? * v 




d no / 1 \ 


408 




CN 










33 


H 3 C^O- / \f"N^CH 3 
J! L 
H 3 C^N^O 




15 


4.28 (2) 


458 




CN 

060 










34 


(X, 


4 -^/p* y >- 


97 


3.97 (2) 


543 



20 



30 



50 



[«3] 



35 



mm 



H 3 C 0 




f t 

h 3 ct -n^o CH * 




CF 3 



USB* 



2 a }) K 
(dimethylcarbamtc 
chloride) 



[M+H]* 



98 



4,00 (2) 



523 
[M+Naf 



36 




h 3 ct 



nmw i ; 

(methyl chloridocarbonate) 



96 



4.10 (2) 



488 



37 



H 3 (T O 

H 3 C 




xo 



58 



4.59 (2) 




CF 3 



520 



38 




-fxx*j 4 jut p y K 



43 



4.42 (2) 



486 



c« 4 ] 



#^ 


** 






<**) 


(M+H] + 


39 


CN 


. ^te^lll ; 
2 - > h * 5/ 
:x:f-/I/ £ D y K 

(2-methoxyethyl 
chloridocarbonate) 


95 


4.12(2) 


532 




CN 


MM 1 ; 










H 3 C O If N T 
n 3 0 in w 


(isopropyl chlorido 
carbonate) 


67 


4.55 (2) 


500 
.... 




CN 














Xlfcftl i ; 










J8 T i 










41 




18 


4.25 (2) 


529 




VOivinyiCaroaniic 
chloride) 










u CF> 












CN 


2IJSt*J i ; 












* ^/u 








42 


ill !^ 

a, 


(>< fvu;*/^ — ^) 
ym? o !) K 
(methyl (methyl- 
sulfonyl)- 
carbamic chloride) 


40 


4.10(2) 


565 



10 



20 



30 



40 



[US] 



43 



44 



45 



46 





CF, 





NH, 




^ -o- Y WSj 



H 3 C ^N^O 




CF 3 



Sttfll 1 ; 
2.5 Si (equiv.) 



2.5 (equiv.) 



%mm i ; 

a: * vr 5 > • 
t Ko^d? K; 
2.5S§ (equiv.) 



HiSW l ; 
2 - (?opy 5" /l") 

2.5 (equiv.) 



|%1 



54 



67 



28 



37 



3.7 (3) 



3.8 (3) 



2-9 (2) 



4.0 (3) 



|M+H1 + 



487 



488 



473 



521 



10 



20 



30 



40 



[a 6] 




N-(2 -^n^rnfviO 
— N , N - 

b Kd^d> K; 

2.5 (equiv.) 



-Tir }>7; K; 
2.5 (equiv.) 



l%1 



82 



65 



3 D p ^ 

2.5^f (equiv.) 



1 ; 

4 — P P * fv^) 
2.531 (equiv.) 



15 



21 



(*») 



2.98 (2) 



3.70 (2) 



3.68 (2) 



3.47 (2) 



529 



501 



521 



521 



10 



20 



30 



40 



im 7 ] 







til OX" f?C rW 


itrt -0- 

[%J 


(#80 


frf rx /\ fr- 

{JYf+H]* 




CN 


































51 


H 3 C N^O H 


-1H-^; • 
t Knyp ^ K; 
2. 5St (equiv.) 


6 


2.97 (2) 


510 


52 


II L 

H,C N^O 


mmm i ; 

3 pp.* ?vu) 
-1,2,4- 


37 


4 0 C3) 


469 




1 CN 










53 


H,C A ° 


mmm i ; 
2 -yo^-N- 

(2 h^^f^) 
— Tir K 


9! 


3.77 (2) 


545 



10 



20 



30 



[0128] 



[* 8 ] 



J3*C «3 171 






*iX M 


K| \yj\ 


£f ^3- >CV ±P 








f%l 




1 M+H 1"*" 

| IT! TflJ 






N-[3 -(Ml 7^n 




















54 


° ]> 

CF 3 


4 - v^ry^yX 
r^7t K; 

3- 


79 


3.68 
(2) 


4J6 




CN 














N-[3 -( h !i y/U^n 




















55 


H.C N^O 


4 -s/tvox 

K; 


58 


4.09 
(2) 


456 




CN 


N-[3 -(hy TVl^n 








56 


J? A 1 

II 

H 3 C N^O 


7Art K; 


85 


4.03 
(2) 


444 




CN 


n-[3 ~( h y 










CH 3 O 


4 - >T / 








57 


° HC A A 


^>X7^r t K; 
(1R) - 2^Ky 
- 1 - y - 2 - 

3-t^ryy^/7- b 


73 


3.82 
(2) 


488 



l& 9 ] 





mm 






**t i .a* i 


>H. jiii SJ V 1 








|%] 




|M+H]* 






N-(3 -( h U ^yu^-n 




















58 


H 3 C tT^O 


I jv-r kl h ; 
N , N-^^/U- 3 - 


9 


3.22 


429 



[0129] 

n m m 5 9 

X f - ;1/ 4 - (4-->777i^;b) — 6— 3 — [ 2 - (4 - t;V*'J^;V) 
-2-* + yif*] -2-**v-i- [3 - (hiJ7;Hn^f;P) 7i;/H - l 
, 2 , 3 . 4 - r h =y \L K □ - 5 - If U 5 V > A ;l/ # * > 7 - h 
Lit 4 8 ] 



CN 




80mg (0. 1 6mmo I ) ©ili4 4%2m 1 Ov'^f /I^twl/A7$ KtSffiL 
. 1 6 m g ( 0 . 18mmol)© ; e;l/*y> x 24mg(0. 1 8ramo 1) <Dl-t 
K D + - 1 H - !/ h 'J 7 ^-^Tkftife J: t>" 2 0 m g (0. 1 6mmo I ) ©4 - 

->'^;b7;ye'j->->^iBxi 0 sjSitto"^)^' o tt'ifti, 3 5 m g ( 0 . 

1 8 m m o 1 ) CD 1 — ( 3 - v'^ f ;b7 5 / e^) - 3 - i^;I/A*# , ;-C5 HUB 
■TCI: 78mg (85%) 

1 H-NMR (300 MHz , DMS0-d 6 ): <5 = 1.1 (t, 3H) : 2.0 (s, 3H) : 3.4 (n, 4H) : 3.6 (■ , 4 
H); 3.7 (d, 1H); 4.1 (a, 2H) I 4.5 (d, 1H); 5.5 (s, 1H); 7.6 (a, 5H) ; 7.8 (m, 1H) 
; 7.9 (m, 2H) ppm. 
[0130] 



[* 1 0 ] 



mm 



mm 



[M+H]* 



60 




° Ah, 




%*{*I4 4; 
N - p< 



90 



2.93 
(2) 



CF, 



570 



61 



H,C. 



H 3 C HN 




CF 3 




3I1E0S4 4; 
N — (2 — T S y 



87 



2.93 
(2) 



558 



62 



CH, 



CT N CH 3 

i 




3l*fe#j4 4; 
(THF*2M) 



83 



3.84 
(2) 



515 



[0131] 



[Si l] 



mm® 


mm 


assist 








#^ 






i%l 




|M+H) + 


63 


CN 

<> 

Xhrr 
rS 


N-[3 - 
( h V ^ A-) 

1 -(3 - / 1,2,4 


23 


3.80 (3) 


440 


64 


CN 


N-[3 ~ 


23 


4.42 (2) 


491 




N J> Js. 
HjC N^O 












1 - ( 1 , 3 - 












2 - << }V) T± h > 








65 


CN 

i Li *V 1 


N-[3 - 

4 - >T y-OXT/u^t K; 
5->3vt'-2, 

4 -^^rf y^^y 


33 


4.3(1) 


428 


66 


CN 

H 3 C N 0 


N-[3 - 
1 - y 2, 

4 y*yt> 


3 


3.47 (2) 


430 



[Si 2] 





mm 




ft* 




R*#*T 


#^ 






[%l 




IM+Hf 


67 


CN 

3 


N-[3 - 
( h !i 7;l/;*n ^/U) 
7x^] 

i -(2 -7 y 1,3- 


13 


3.70 (2) 


452 


68 


CN 


N — [ o — 

(h y 


14 


4.03 (2) 


462 




A, 












1 - -7 ^ yU - 1 , 3 




















69 


CN 

oO 

F 3 C A V A NH 

II I. 

H 3 C N^O 


N-[3 - 
1, 1 , 1 - h y 7 A^n 

-2, 4 -"<y# is-s^-y 


5 


3.9 (3) 


454 



30 



[0132] 

mmm i o 

4 - (4->>7/7i-/l') -6-;*f-;l/-2-#*V-l- [3 - (F'J7;Ho^ 
f - ;l/ ) 7i-)H - 1 . 2 , 3 , 4-f h7tFD-5-lJ!J5fy*A**95K 
[ it 4 9 ] 



CN 




40 



200mg (0. 5mmol) <D H ffi 0>J 1 1 *5m I «f h5t Fn75>lL»*L, 



50 



II 



& £ , 6 m g (0. 05mmo 1) ©4-N, N - V * f - )V 7 5 J tT V i/ y , 77mg ( 
0. 6mmo 1) CN, N -->W ^7 = >fe J: D* 1 1 5mg (0. 6mm 
o 1 ) © * y V h U 7 ;P - 1 - 4 )l * * 2/ - h U 7. ( £ o tf S> / ) * * * r: 7 A 'N * 
^7;btn>tX7 7 - h (benzotriazol-l-yloxy-tr is (pyrrol idino)phosphonium hexafl 
uorophosphate)«riPx. 3 „ g*Sfi^»%SSl? 1 5ftNfltttl/. *V>^ % 5ml (2. 5 
mmo 1) (Djy^-T (i?t*t^fT*0. 5 M ?g $ £ L T ) £ in * 3 „ C © K £ B £ 
»*MfiT? 1 BSHIfi#L» #^T*. *fcR»xf-;l/*iinS.5. W^ffi^BS^^- h U 9 AT* 
fcjftU I$Tt'iiJ'tT^lt5, SlS**»«HPLCKioTllCfllBt5. 
IR1 : 55mg (St|iKS©28%) 

1 H-NMR (200 MHz , DMS0-d 6 ): S = 1.8 (s, 3H); 5.4 (d, 1H); 7.2 (br. s. 1H); 7.4 ( 10 
br. s, 1H); 7.6 (m, 5H) : 7.7 (m, 1H); 7.9 (a, 2H) : 8.1 (d, 1H) ppm. 
[0133] 

m i m 7 1 

( + ) - 4- (4-i/7/7i^iW - 6 - * - 2 - V - 1 - [3 - ( h 'J 7 
;l/tD^fil/) 7i-)H -1. 2, 3, 4-fh7tFa-5-^'jv>*yj!);l't;>i 
[ft 5 0] 



CN 




20 



ilil 10ltyf4-Y-* + 7;Hi^fli!HPLC [*7iKBD 8 3 6 1 (t/V 

- N - * * * U n -Y ;b - L - P << y y - 1 - * > )\> 7 5 F lc S o* < * 5 >l y V * y ;b 30 
•fe b ^ 0!W#fPfirittiE P-A- 3 7 9 9 1 7 #i) , 250mmX20mm, 
»ffi»J : »»x*;l/-** */-;l,-»Sf»x^;l/, «E3I 2 5 m I /i\ Sfi ^ 

ffi 2 5 4 nm] ICtoT^itS. 

'H-NMR (300 MHz, DMS0-d 6 ): 8 = 2.0 (s, 3H); 5.4 (d , 1H); 7.6 (m, 1H); 7.6 (m, 2 
H); 7.7 (m, 1H); 7.8 (m, 1H); 7.9 (m, 3H) ; 8.3 (d, 1H); 12.5 (s, 1H) ppm. 

[a] 20 =+2. 5° ( A = 5 8 9 n m, c = 5 0 5 rag/1 0 Ora I ) 

[0134] 

m m m 7 2 

( + ) -2-tFa*->if;l/ 4 - (4 - J'7/7'i-*) - 6 - ^ f - * - 2- ** 
V - 1 - [3 - (h V 7 >l<*u 7 x x ;V ] -1, 2, 3, 4-f h7tFo-5 40 

- tr y = s> y a )\, # * -> 7 - h 



lit 5 1 ] 



HO. 




10 



7^d>TT% 1 560mg(3. 8 9 mm o 1 ) <D H fig #J 7 1 <D\t%%%: 1 9 . 6m 
1 <D D M F 1C ita 5 » 1. 095ml (7. 86mrao 1) © h 'J if )l/7$ >fe i t>' 1 
. 11ml (15. 7mmo 1)©2-7d^x An * fc&, ££*g£ft£&7 

o *c X- 8 a»Mft# -r 5. ftinm, iioseig^a^iSTtiitSo giSiHif* 

t5. EH!>giii*8mI©;**y'-rt'fcAfK # , »®HPLC ( £ ^ A : N u c 1 e 
osil 100-5 C18 Nautilus, 2 0 x 5 0 mm, 5|im;SlA: 20 
7-fe h- M) >K S» B : * + 0 . 3 ; ^7->*xV h : 0^ 1 0%A, 2» 1 

0 % A , 6 5^ 90% A, 7 # 90% A, 7. 1 # 10% A, 8 # 1 0 % A ; M 
: 2 2 0 nra;aAi:» 5 0 0 (i 1 ; ftAt : 1 8) Ci^tffiStS. £lKW*SA, 

1R«: 1 290mg (SJIIRMO 7 4 . 5%) 
MS (EI) :m/z = 446 (M + H) + 

'H-NMR (300 MHz , DHS0-d 6 ): <5 = 2.05 (d, 3H) ; 3.5 (quartett, 2H) I 3.95-4.15 (m, 
2H); 4.75 (tr, 1H); 5.45 (d, 1H); 7.55-7.75 (m, 5H) I 7.75 (d, 1H); 7.85 (d, 2H) ; 
8.35 (d, 1H) ppm. 

[a] z0 =+14. 3° ( A = 5 8 9 n m , c = 455mg/100ml 30 

) 

[0 1 3 5] 

m m m 7 3 . 

5 - (5-7tf;H6-^f;l'-2-**y-l - [3 - (hU7;l/*n^9 L ;l') 7 
x - ;l/ ] - l , 2 , 3 , 4-fh7tKD-4-e'J^->*-;l/| - 2 - fcf V *J V * ;b # - 



fh7th'D77> (5ml) "t" O |^ M 3 A (75mg, 0. 57mmo 1) ©Iff 50 



[ it 5 2 ] 




40 



$ $ , 2. 4-^V^i/*y (5 7mg, 0. 5 7 m m o 1 ) , N-[3-(hU7 
frtut^fr) 7i-;H mm ( 1 1 6mg, 0. 5 7mmo 1) feitf^U'J^Kxf- 
;VxX-r;l/(200mg) [Cava et a 1 . , J. Org. Chem. 3 4 , 2 
6 6 5 (1 9 6 9) 4>*JBfcfl£oT*rfcfcH«Snfc] SriD*. 3„ KJSS£»*2 4II#III 
SiftL. SS^DMSO (2ml) T«RL, # , P L CtioTBl 

t So 

iRfi : 1 0 1 mg (S^iR«©4 4%) 

1 H-NHR (200 MHz, DMS0-d 6 ): S = 2.02 (s, 3H) ; 2.24 (s, 3H) ; 5.54 (d, 1H); 7.52-7 
.90 (a, 4H); 8.08 (d, 2H) I 8.50 (d, 1H); 8.81 (s, 1H) ppm. 

[0136] 10 



( + ) - 5- {5-7-tr^;l/-6-^f-;l/-2-**V-i- [3 - (fiJ7;l/ta^ 

7 x - 1 , 2 , 3 , 4-ft'7t Hp — 4 — If U 5i^-;H 
A ;1/ # - h U ;!/ 
[ft 5 3 ] 



7 3 Olt yf*V-^ + 7;HI^«H P L C [A7AKBD 8 3 6 1 

- N-^n'Jn^^-L-D^i/y- l - ^yf;l/75 K fc S -3 < * 5 ;l/ f U * y Jl/ 

•fe 1/ * * — , Rfll WfF&M&IR EP-A-3799 1 7 #JS) , 250mmX20mm, 30 

mmm : B8if;H^/-;HBSI!if/K 2 5ml/», iSI 2 3 t> i 

111 2 5 4 nm] ti^T^itS. 

MS (ESIpos) :m/z = 401 (M + H) + 

[a] 2 0 = + 2 5 . 1° ( <5 = 5 8 9 n rru ^/-;K c = 505mg/100ml 

) 

[0137] 

n i gy 7 5 

2 - ( 2 - If U s> — ;I/ ) ^ f - ;l/ 4 - (4->7/7i-;l-) -6-**-;l/-2-** 
y - 1 - [ 3 - ( h U p * 7 x-/H - 1 , 2. 3, 4-fh7tHD-5 

- If 'J = ->* y * )]/ $ * > 7 - h 40 



ffiffj 7 4 



CN 




20 



lit 5 4 ] 




0. 4 m 1 <D f£ tt *>* ^f;V*;l/A7 5 F <f © H M 1 l<5ftd*4 0. 1 m g (0. 1 
mmo 1) S»t, 48. 6 m g (0. 3 m m o 1 ) N , N — — fyi/J 5.?)/ — 

it5„ CO^jitC 0. 5 m 1 © ( 2 y * /-;l/*Jn^S. CQKJSS 

i o o t-e i mr&nn? §<> s(Si^ft*»«HPLc (a^i* : n u 

cleosil 100-5 C18 Nautilus 20mmX50mm x 5/im 20 
; mm A :7-feUh'j;w }g ft b : 0 . i%#a:^7S>x>h : 0 # l 0%A 

. 2 # 10%A, 6» 9 0 % A . 7 » 90%A, 7. 1» 1 0 % A , 8 # 10 

%A ; ft a 2 5ml/»;$l: 2 2 0 nm ; SAi : » 5 5 0 )i l ; SAS : l) fc 

«Rfi: 17mg (iilRi©3 4. 5%) 
MS (EI) :m/z = 493 (M + H) + 

'H-NMR (300 MHz, DMS0-d 6 ): <5 = 2.1 (d, 3H) I 5.15 (dd, 2H) ; 5.45 (d, 1H); 7.05 ( 
d. 1H); 7.3 (dd, 1H); 7.5-7.85 (m, 9H) ; 8.35 (d, 1H); 8.5 (d, 2H) ppm. 



2 - ( 3 - t? 'J V- ;!/) x ^ ;!/ 4 - (4 - •>7/7i-;H - 6- ^f-;l/-2-** 

V-l - [3 - (hiJ7/Uo^fJl/) 7 x - it/ ] -1, 2, 3, 4-fh7tFo-5 

- if y 5 ->* > * ;P # * is - h 

U\L 5 5 ] 



0. 5 7 m I <9 IE ^ ^ * ;l/ A 7 ^ K * © S£ 0>J 1 1 <D {b £ ?$5 6 0 . 2mg (0. 
1 5mmo I ) SiSK, 72. 9 m g (0. 4 5 m m o 1 ) <D N , N-*;l/#x;l/i/^ = 

#fc. » It x /!/ T «l IB * 5. ilv^^S/^ATKftLftlt, 8 ft *I2TT'Ii $ # 50 



[0138] 

g iSS ffJ 7 6 



30 




40 



T^it5. COSMIC^ 185mg (1. 5 mm o 1 ) © 2 - ( 3 - t! U i/*;l/)x# / 
£Xf 2 0 n I (0. 2 7mino 1) Oh 'Jif *75 VtlO*S. SlSldttl 

^t, »fRH P LC (*7i : N u c 1 e o s I I 100-5 C18 Na 
ut i 1 us 20mmx50mm, 5 /* m ; 7§ J® A : 7-b h - h !);!/, : 7k + 0 

. 196^l;^7->'xyh:0» 10% A, 2 # 1 0 % A , 6 # 90% A, 7 # 
90% A. 7. 1ft 10% A, 8 # 1 0 % A ; jfc 2 5 m I ; SI : 2 2 0 n 
m;aA«:^1550/t 1 ISA!*: 1) lcJ:-3Tf»«*3. 4j8to*SA,TH>S77* 

iRM:44mg(aiiiRa©57.9%) 10 
LC-MS (EI, :m/z = 507 (M + H) + . R t =3. 1 9» 

[0139] 
HfiSflJ 7 7 

4 - (4-->777i;^) - 3, 6 - V * f- - 2 - * * V - 1 - [3 - (hU7^ 
*a^f^) 7i^;l/] -1. 2, 3, 4-fF7tFD-5-lf'J$> f >A;l'#>i 
[ft56] 



CN 




20 



4. lg(9. 2 5mmo 1 ) 1 4% 1 0 0m ] Ox^ y - ;Kcg[gt § c C 

OjSJKt, *!C»«Lfc*»{bAy'>^(2 5«*%)»}i6. 2ml (27. 6mmo 30 
1) £*D;i&o SJSig£$)£^gT' 1 SMJSBfSo &v*T», SIC *tjSj»bfc*» 
ft A U A (25 lf%) $112. 4ml (55. 2mmol)&AnA, ElSig^tt* 

2mr$m.wt &o C o s jss ir l , w»x^;i,T*3iii«iffl"$-;5. ?k*b^ i n 

ii^ificb, s^f, if » x _^ ;i/ "p *u a -r s o c<D*»©ttHj»*«a»v^*5/^ a 

«K* : 1 • 5 g (9 gift ft (D 3 9%) 
MS(EI):m/z = 416(M+H) + 

'H-NMR (300 MHz, DMS0-d 6 ): 6 = 2.0 (s, 3H) ; 2.8 (s, 3H) ; 5.5 (d, 1H); 7.6-7.8 ( 
b, 6H); 7.9(d, 2H); 12.6 (s, 1H) ppm. 40 
[0140] 

nmm7 6 o^jpkjpct, %<D<t-&wi&mmt s. 
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mmm 1 1 ; 
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mmm 1 1 ; 
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56.2 
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[ii 4] 
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84 
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mm 



9 H 3 9 j 








Sttffill 1; 
(1 -;*?vP- 1 H- . 

*9 J-jV l > 



%mw l l ; 
- l -4 fry*. 9 j— >v 



•$kim\\ 1; 
2-(lH - 1. 2, 4 



li l; 

(2-hydroxyethyl acetate) 



45.8 



60.6 



67.1 



56.1 



(#»> 



2.87 (5) 
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mm 



[%\ 



(M+Hf 



86 



CH3 



H 3 C' N ^0 




nmWl 1; 
^fvu- 1 -yn/<;- /I/ 



34.6 



2.9(5) 



NH 



H3C CH 3 ^ 1 




87 




mmmi 1; 

3-(^ ^yur $ /) 



54.8 



2.86 (5) 
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On 




2-(i -tfn y v/n/U) 



56.2 



2.86 (5) 



89 




*JfcW7 7; 
2-(3-t'IJy^) 
31 ^ y — yu 



58.9 



3.36 (5) 



[Si 6] 





®% 




mm 
i%i 


<#£) 


|M+H} + 
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CN 
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3.64(5) 
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CN 


S16W7 7; 
2-fc: Kn^r^T-feVT^ K 0 


53.6 


3.54(5) 


473 


92 


CN 

V N ^o J vV CH > 
n i i 

° H 3 C^N^O 

X 

ex., 


2816W7 7; 
2 - fc Ko^i/xf/U- 


54.6 


3.68 (5) 


501 


93 


CN 


3IMi#j7 7; 
2 - fc Kn^rv' 


66.6 


3.59(5) 
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[117] 
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CN 

H 3 C ft ^\ 


^ ^ y -/u " 


34.0 


3.02 (5) 
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CN 
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i£S£#i7 7; 
2-(lH-f7^ 
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3.91(5) 
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CN 

H ^ XX CH 

Jl T 

K^C^N^O 


H1B«7 7; 
2-(lH-l, 2, 4 
- F DT^/U- 1 

— / / f *^ 


71.8 


3.64 (5) 
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I II i 
CH >° H,C A N^O 


H1E«7 7; 


53.2 


4.12(5) 
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[in] 





mm 






l%J 




|M+H]* 


98 


9H3 0 

( 


CN 


7; 


25.9 


3.02(5) 


516 


99 


CH 


CN 

X ch> 


£HS0»7 7; 


54.6 


2.98(5) 
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H 3 CT 

1 


CN 

6 


2-(i -trn y v^ao 


55.9 


2.98 (5) 
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^1 
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1 
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nm\i 7; 
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[0141] 

1 0 2 

Xf;l/ 4 - (4-^777i-;l/) -1- (3, 5-S/£nD7x-;l/) - 6 - ^ f- 

;I/-2-**V-l f 2, 3, 4 - r h7 t Fn - 5 - U F 



[ it 5 7 ] 



CN 




CI 



CI 



10 



7 )l> rf y T "C , 30. 8mg(0. 1 5ramo DON - (3, 5-'J^uuy^=.Jl 
) S iH £ 0 . 5ml + 3 9. 3mg(0. 3mmo I) <D4-*;l'5;H 

Ulik 3 9mg (0. 3mmol)©x^;l/ 3 7$ / 7- h*J:tf 9 

0 m g © b 'J ^ f 'J 'J *X 7 7 - h ( trimethylsi ly lpolyphosphate) tfctfc, 
80rtf4«f|ll8!*p-r5„ '>i©DMSO%iiDLftt> ££>K£S£tl£ii;iL. 

, ^liHPLC (i)7i:Ag i 1 ent Zorbax Extend C 1 8 2 0 
mmX50mm, 5>m;»«A:7-fch-MJrt/, B»B :*+0. l«l7yt-7 20 
7k ; ^7i^X y h : 0 ^ 1 0 % A , 2 # 1 0 % A . 6 % 90%A, 7» 90%A 
, 7. 1 # 10% A, 8 # 1 0 % A ; ffi. m 25ml/»;«g: 2 2 0 nm;SA 

1 : » 5 0 0 (i 1 iSAifc: 1) £ioT«lt5„ £$%£^A,T*^37^~>a>£: 

i&» : 3 8 . lmg (li«t0 5 9X) 

LC-MS (EI, Stt7).:m/z = 431 (M + H) + , R t =4. 1 4 # 
[0142] 
HffifflJ 1 03 

x^;l/ 6-^^/1/ - 4- (3--l>D7i-)D -2-**V-l- [3 - (MJ7 
;WD^f*) 7i-;H -1, 2, 3, 4-fh7tKD-5-tf'j;->*>A/H^-> 30 



30. 6mg (0. 15mmol) ON- [3 - ( h 'J 7*t D^f ;!/) 7x-;l/] K 
II £ , 0. 5ralO->'**t>i:0. 1 m I ©DM Ft®4 5. 3mg (0. 3mmol 
) ©3-^hD^yX7^ft F, 39mg (0. 3mmol)©x?-;l/ 3-^ + 77 
*/7-H5J:lf9 0ingO<>J!)ylif/H7T* [Cava et a 1 . , J . 
Org. C h e m . 3 4 , 2665 (l 969) <D ¥ J© £ ft o T fr fc (CIS* ft fc ] it 
& £ . 8 0 t T* 1 8 RfP^M £ 2 0 0 )i IODMF SrgsAD L tcVk, C <DKltU^% 

^IIU ^IHPLC (*7i:Nuc 1 eos i I 100-5 C18 Naut 50 



v- Y 
[ft5 8] 




NQ 2 



O 



40 



i lus 20mmx50mrrK 5fim;jBJ8A :7-th— hU>K & & B : 7k + 0 . 1 
% ¥m ; V^V^y V : Oft 10%A, 2» 10%A, 6» 9 0 % A , 7ft 90 
% A , 7 . 1 # 10% A , 8ft 10%A; %ig 2 5 m I ; : 2 2 0 n m ; 
SAl:$5 8 0 0 ^ 1 iSAft: 1) EioT«»t5. ^«»^t^T•^^577^>3 

ijX«:34mg (aSSiiR»(D 5 0 . 4%) 

LC-MS (EI, Stt6) : m / z = 4 5 0 (M + H) + , R t =3. 9 4ft 
[0143] 

**«i 0 2Of*tipi;T, &©<fc-&to*«ifi-fSo 

[119] 10 



mmm 
#^§- 


mm 




l%] 






104 




N-(3--hP7x^U)gi; 


70.5 


3.65 ( 
6) 


417 


105 


t:CT 

0 ii r 




81.3 


3.61 
(6) 


427 
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0 IT 


N- (3-^ho7x^u) K*; 


56.8 


3. 63 
(6) 


400 


107 


Br 

H 3 C N^O 

d N o 2 


N- (3-^hP7x^) Jjc^i; 


69.5 


4.02 ( 
5) 
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20 



30 



40 



50 



[01 44] 

mmm i o 8 

4- (4-->777i;;V) - 6 2 - * * V - 1 - [3- (f'J7;^o^ 
f - yl/ ) 7 -1, 2, 3, 4 - r h 7 t F n k! U 5 v> > - 5 - # ;b * > 2 - 5> 

[ft 5 9] 



9. 8 7 g (48. 3mmo 1) ON- [3 - (h U 7;b*0^f ;!/) 7i-*] S< H 
, 12. 68g (96. 6 8rarao I) O 4 -i'T/^yXJ^f b h\ 15g (96. 
68mmo 1) <D (2-i/7/if-;l/) 3-t*V7^77~h ((2-cyanoethy 1) 3-ox 
obutanoate) 43 <fc tf 3 7. 5 g 'J 'J *XXf 2 5 0m 1 O T H F ^t'l 

mz&Zo cojE^issaatTT i 8i«misifff s. ss£ T*ft*p t/Hf , $&£3i£T 

^nvh^77-f-(c<!;oTiit§o 

: 2 5 g (S&iKfi® 10 0%) 
'H-NMR (200 MHz , DMS0-d 6 ): 8 = 2.1 (s, 3H) ; 2.8 (m, 2H) ; 4.2 (m, 2H) ; 5.4 (d, 1 
H); 7.6 (m, 4H); 7.7 (■, 2H) I 7.9 (a, 2H) ; 8.5 (d, 1H) ppm. 
[0145] 

mmm 1 09 

4 - (4-->7/7i-;l) - 6- ^;l/-2-^*V-i - [3 - (b V 7 Jl*a * 
7 x r. ;l/ ] - 1 , 2 , 3 , 4 - f h 7 t H n t! ij $ > - 5 - A ^ - h U A 



0. 609g (1. 5 2mmo 1) ©Hi 7 0 6 0 m 1 © T H F iegS 1. 2 
4g (12. 9 3 mm o I) <D JlX-frZJiy 7 )D- }• V ^?)17 y 

^— N— ^\^^fy ( (methoxycarbonylsulfamoyD-triethylaiaiDoniuiii-N-betaine)^ 



CN 




[ ft 6 0 ] 
CN 




iR» : 2 4 9 m g (S^iR*c043%) 

'H-NMR (300 MHz, DMS0-d 6 ): S = 1.8 (s. 3H) : 5.4 (d, 1H); 7.7 (m, 4H) : 7.8 (n, 2 

H); 8.0 (n, 2H), 8.4 (d, 1H) ppm. 
[0146] 

nmm \ 1 o 

x^/l/ 6-^^-;l/-4 - (4-xhn7xx;!/) -2-**y-l- [3 - (h'J7 
*ta^A) 7i^)H -1, 2, 3. 4 -f h5t HnlfiJ 5 
5 - h 

[ft 6 1 ] 10 



7. 84g (38. 4mmol) © N - [3 - (hn^ta^/l/) 7 i x;b] M 
„ 5. 8 1 g (38. 4ramo I) 04--fa^^X7;l/ftF, 5. Og (38. 4 
mmo 1) <D x ^ ;b 3-**V?$/T~hi3£X}l 5 gO^'J 'J>|if MXf* 
* 1 00mlOTHFn*lS?t5, C0fi£to*S»TT?l 8^P^Ijft§o M$ 
T-ftSPLfcgK 8JK**£TT?I££L» * i8 ttJW L T Ml>x y /tt»x ;l/ * J8 V 

IR» : 8 . 75g (SSHIR*© 5 1 %) 

1 H-NMR (200 MHz , DMS0-d 6 ): 5 = 1.1 (t, 3H) ; 2.1 (s, 3H) : 4.0 (m, 2H) : 5.4 (d , 1 30 
H); 7.5-7.8 (m, 6H) : 8.3 (a, 2H) ', 8.5 (d, 1H) ppm. 
[0147] 

mmm 1 1 1 

5-7-tr¥-;b-6-^f-;l/-4 - (4-xha7xx;l,) - 2- **V-l- [3 - ( 
h'J7**P^*) 7i-*] -1, 2, 3, 4-fb7tKDl^y = 
Ufc 6 2 ] 




N0 2 



20 




N0 2 



40 



0 . 4 0 7 g ( 2 . 
, 0 . 3 0 2 g ( 2 . 



0 m m o 1 ) <D N 
0 m m o 1 ) CD 4 



- [3- (h'J7/^P^fW 7xx;b] 
-xhD^yXZ^rtF, 0. 2g (2. 0m 
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